. Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -31 5730 

(43)Date of publication of application : 16.11.1999 



(51)IntCI. F02D 1/02 

B60K 41/04 
F02D 17/00 
F02D 41/04 
F02M 37/00 
F02M 47/00 
F02M 55/02 



(21 Application number : 10-119621 (71 Applicant : TOYOTA MOTOR CORP 

(22)Date of filing : 28.04.1 998 (72)Inventor : KOTANI AKIRA 



(54) FUEL PRESSURE CONTROLLER OF ACCUMULATION TYPE FUEL INJECTION MECHANISM 

(57)Abstract 

PROBLEM TO BE SOLVED: To achieve excellent engine startup by 
avoiding failures resulting from fuel injection at a injection pressure 
which is not appropriate for startup such as deterioration in startup 
performance and noise increase. 
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50 controls the fuel pressure in the common rail 4 to a suitable 
pressure for startup by the control of the PCV 10. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Pressure accumulation piping in which the fuel fed from a fuel feeding pump is stored in the state of high 
voltage, An engine stop mode detection means to detect that the fuel -injection means which carries out injection 
supply of the fuel in this pressure accumulation piping at an internal combustion engine, and the halt actuation 
means operated in order to stop said internal combustion engine were changed to engine stop mode, The fuel 
pressure control unit of the accumulator fuel-injection device characterized by having the fuel pressure control 
means which controls the fuel pressure in said pressure accumulation piping to the demand pressure at the time of 
engine start up when change actuation of said halt actuation means is detected. 

[Claim 2] When said fuel pressure control means adjusts the fuel pressure feed ratio to said pressure accumulation 
piping from said fuel feeding pump in the fuel pressure control unit of the accumulator fuel-injection device 
indicated to claim 1, it is the fuel pressure control unit of the accumulator fuel-injection device characterized by 
controlling the fuel pressure in said pressure accumulation piping. 

[Claim 3] Said fuel pressure control means is the fuel pressure control unit of the accumulator fuel-injection device 
characterized by controlling said fuel pressure by making the fuel injection by said fuel-injection means continue 
until predetermined time passes since from, when change actuation of said halt actuation means is detected in the 
fuel pressure control unit of the accumulator fuel -injection device indicated to claim 1. 

[Claim 4] Said predetermined time is the fuel pressure control unit of the accumulator fuel-injection device 
characterized by being set up according to engine operational status in case change actuation of said halt actuation 
means is detected in the fuel pressure control unit of the accumulator fuel-injection device indicated to claim 3. 
[Claim 5] Said fuel pressure control means is the fuel pressure control unit of the accumulator fuel-injection device 
characterized by setting up said predetermined time for a long time, so that said fuel pressure in case change 
actuation of said halt actuation means is detected, while having further a fuel pressure detection means to detect 
the fuel pressure in said pressure accumulation piping, in the fuel pressure control unit of the accumulator fuel- 
injection device indicated to claim 4 is high. 

[Claim 6] Said fuel pressure detection means is the fuel pressure control unit of the accumulator fuel-injection 
device characterized by detecting said fuel pressure based on either [ at least ] the fuel oil consumption of said 
fuel-injection means in case change actuation of said halt actuation means is detected in the fuel pressure control 
unit of the accumulator fuel-injection device indicated to claim 5, or an engine rotational frequency. 
[Claim 7] Pressure accumulation piping for which the fuel fed from a fuel feeding pump is stored in possible extent 
of cylinder injection of fuel in the state of high voltage, The fuel-injection means which carries out injection supply 
of the fuel in this pressure accumulation piping at an internal combustion engine, In the bottom of a specific service 
condition with the demand output are except the time of idle operation except the time of engine start up, and low 
to said internal combustion engine So that it may bring close to the demand pressure at the time of engine start up 
rather than the demand pressure in a service condition just before becoming the demand pressure [ in / for fuel 
pressure / said specific service condition ] or said specific service condition in said pressure accumulation piping 
The fuel pressure control unit of the accumulator fuel-injection device characterized by having the fuel pressure 
control means to control. 

[Claim 8] In the fuel pressure control unit of the accumulator fuel-injection device indicated to claim 7 It has further 
an engine stop mode detection means to detect that the halt actuation means operated in order to stop said 
internal combustion engine was changed to engine stop mode. Said fuel pressure control means makes the time of 
change actuation of said halt actuation means being detected by said engine stop mode detection means said 
specific service condition. The fuel pressure control unit of the accumulator fuel-injection device characterized by 
controlling to bring the fuel pressure in said pressure accumulation piping close to the demand pressure at the time 
of engine start up rather than the demand pressure in a service condition just before change actuation of said halt 
actuation means is detected. 

[Claim 9] In the fuel pressure control unit of the accumulator fuel-injection device indicated to claim 7 It has further 
a racing condition detection means to detect whether said internal combustion engine is in a racing condition. The 
time of being detected if said fuel pressure control means has said internal combustion engine in a racing condition 
with said racing condition detection means is made into said specific service condition. The fuel pressure control 
unit of the accumulator fuel-injection device characterized by controlling to bring the fuel pressure in said pressure 
accumulation piping close to the demand pressure at the time of engine start up rather than the demand pressure in 
said racing condition. 
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[Claim 10] The fuel pressure control unit of the accumulator fuel-injection device characterized by having further 
the injection-quantity control means which restricts the injection quantity of said fuel-injection means to the small 
injection quantity as compared with the injection quantity when being detected if this engine will be in a racing 
condition when being detected, if said internal combustion engine is in a racing condition in the fuel pressure control 
unit of the accumulator fuel-injection device indicated to claim 9. 

[Claim 1 1] It is the fuel pressure control unit of the accumulator fuel-injection device characterized by changing this 
demand pressure so that it may become equal to said upper limit when a upper limit is set up about the demand 
pressure in this racing condition when being detected, if said fuel pressure control means has said internal 
combustion engine in a racing condition in the fuel pressure control unit of the accumulator fuel-injection device 
indicated to claim 9, and this demand pressure exceeds said upper limit. 

[Claim 12] It is the fuel pressure control unit of the accumulator fuel-injection device characterized by changing this 
amount required so that it may become equal to said upper limit when a upper limit is set up about the amount 
required concerning the fuel oil consumption of said injection-quantity control means when being detected, if said 
injection-quantity control means has said internal combustion engine in a racing condition in the fuel pressure 
control unit of the accumulator fuel-injection device indicated to claim 10, and this amount required exceeds said 
upper limit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel pressure control unit of an accumulator fuel-injection 
device, and the accumulator fuel -injection device which carries out injection supply of the fuel which was fed from 
the fuel feeding pump and was once stored in the state of high voltage in pressure accumulation piping in detail at 
an internal combustion engine is equipped with it, and it relates to the fuel pressure control unit which controls the 
fuel pressure in said pressure accumulation piping to place constant pressure. 
[0002] 

[Description of the Prior Art] Conventionally, as such an accumulator fuel-injection device, the equipment indicated 
by JP,7-103095,A is known, for example. This equipment is equipped with the electronic control (ECU) which 
controls actuation of the solenoid-valve-type injector connected to the pressure sensor which detects the fuel 
pressure in the common rail connected to high pressure pumping, and this common rail, and the common rail, and a 
these high pressure pumping and an injector. Initiation of operation of an engine once stores the fuel fed from high 
pressure pumping in a common rail in the state of high voltage. And when an injector opens based on the valve- 
opening signal from ECU, it has the fuel pressure in a common rail, and equal injection pressure in an engine 
combustion chamber, and injection supply of the fuel is carried out. 

[0003] Moreover, it is controlled by the pressure suitable for the operational status of the fuel pressure in a 
common rail, and engines [ in other words / injection pressure / of an injector / ECU ], such as an engine rotational 
frequency and fuel oil consumption. That is, ECU computes the target preassure force value applied to the fuel 
pressure in a common rail based on operational status. Usually, this target preassure force value is computed so 
greatly that an engine load is a heavy load. And when the fuel pressure in the common rail detected by the pressure 
sensor is smaller than said target preassure force value, ECU controls high pressure pumping so that a fuel pressure 
feed ratio increases, and it controls high pressure pumping so that a fuel pressure feed ratio decreases conversely, 
when fuel pressure is larger than said target preassure force value. 

[0004] Furthermore, he is trying to stop fuel feeding by high pressure pumping with this equipment at the same time 
it prepares for mechanical failure of an injector and OFF actuation of the key switch is carried out. Therefore, since 
the fuel pressure in a common rail will fall rapidly and the fuel injection of an injector will stop it certainly if OFF 
actuation of the key switch is carried out even if the situation which is held while the injector has been in a valve- 
opening condition arises, it can prevent that fuel injection which is not meant after actuation of a key switch will be 
continued. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned equipment, unless failure has 
occurred in the injector, the fuel pressure in the common rail under engine halt will be held with the pressure at the 
time of off actuation of a key switch, and fuel injection will be performed by the pressure at the time of engine 
restart. For this reason, with such conventional equipment, the injection pressure at the time of restart will differ 
greatly according to the operational status of the engine at the time of off actuation of a key switch, and the 
following nonconformities were caused. 

[0006] For example, when off actuation of the key switch is carried out immediately after performing operation by 
which the fuel pressure in a common rail is relatively controlled by the low-tension side, fuel injection at the time of 
restart will be performed by the pressure lower than the pressure suitable for start up. Consequently, even if it 
cannot start fuel injection or starts fuel injection until it carries out pressure up of the fuel pressure in a common 
rail even to the pressure suitable for start up with high pressure pumping, if it increases and start-up time amount 
puts in another way that it is difficult to inject the fuel of sufficient amount for a combustion chamber, and 
atomization of a fuel is also still more inadequate, it will cause lowering of startability conjointly. 
[0007] On the other hand, during an engine halt, while the fuel pressure in a common rail has been high voltage, it 
may be held. For example, it is the case where off actuation of the key switch is carried out the time of the engine 
performing racing operation, and immediately after performing racing operation. Incidentally, "racing" is raising an 
engine rotational frequency in the condition there being almost no external load of an engine, for example, is a basis 
in the condition that connection to an engine output shaft and a car drive-system input shaft was canceled if the 
internal combustion engine for cars had, and it is increasing fuel oil consumption by actuation of an accelerator 
pedal etc., and raising an engine rotational frequency. 

[0008] If an engine performs such racing operation, the fuel pressure of a common rail will be controlled by the high- 
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tension side with buildup of fuel oil consumption. Therefore, when the engine is performing racing operation, or while 
it is immediately after racing operation and fuel pressure is not yet falling fully, when off actuation of the key switch 
is carried out, it will be held with a pressure with the fuel pressure higher than the pressure suitable for start up in a 
common rail. 

[0009] And since atomization of an injection fuel will be promoted too much as a time of start up when fuel injection 
at the time of start up is performed by the pressure higher than the pressure which was suitable for start up in this 
way, the noise resulting from a rapid combustion pressure change of a combustion chamber will occur. 
[0010] This invention is made in view of such the actual condition, and that object is in offering the fuel pressure 
control unit of the accumulator fuel -injection device in which the nonconformity resulting from fuel injection being 
performed with the injection pressure unsuitable for start up, such as lowering of startability and buildup of the 
noise, is avoided, and good engine start up can be realized. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in invention indicated to claim 1 
Pressure accumulation piping in which the fuel fed from a fuel feeding pump is stored in the state of high voltage in 
the fuel pressure control unit of an accumulator fuel-injection device, An engine stop mode detection means to 
detect that the fuel-injection means which carries out injection supply of the fuel in this pressure accumulation 
piping at an internal combustion engine, and the halt actuation means operated in order to stop an internal 
combustion engine were changed to engine stop mode, When change actuation of a halt actuation means is 
detected, he is trying to have the fuel pressure control means which controls the fuel pressure in pressure 
accumulation piping to the demand pressure at the time of engine start up. 

[0012] If an internal combustion engine's halt actuation means is changed to engine stop mode, since the fuel 
pressure in pressure accumulation piping will be controlled by the demand pressure at the time of engine start up 
according to the above-mentioned configuration, in case an internal combustion engine starts again, fuel injection 
will be performed with the injection pressure suitable for engine start up. 

[0013] Moreover, the above-mentioned fuel pressure control means shall control the fuel pressure in pressure 
accumulation piping by invention indicated to claim 2 by adjusting the fuel pressure feed ratio to pressure 
accumulation piping from a fuel feeding pump. 

[0014] According to the above-mentioned configuration, when a fuel is fed by pressure accumulation piping from a 
fuel feeding pump and the fuel pressure in this pressure accumulation piping carries out pressure up, the fuel 
pressure is controlled by the demand pressure at the time of engine start up. 

[0015] Furthermore, the above-mentioned fuel pressure control means shall control fuel pressure by invention 
indicated to claim 3 by making the fuel injection by the fuel -injection means continue until predetermined time 
passes since from, when change actuation of a halt actuation means is detected. 

[0016] According to the above-mentioned configuration, when injection supply of the fuel in pressure accumulation 
piping is carried out from a fuel-injection means at an internal combustion engine and the fuel pressure in this 
pressure accumulation piping lowers the pressure, the fuel pressure is controlled by the demand pressure at the 
time of engine start up. 

[0017] Thus, even if it does not prepare separately pressure-regulator styles, such as a pump for carrying out 
pressure up of the fuel pressure in pressure accumulation piping, and a relief valve for making the pressure of this 
fuel pressure lower, according to invention indicated to claim 2 or 3, control concerning the fuel pressure of the 
above pressure accumulation piping is realizable. 

[0018] In the fuel pressure control unit of the accumulator fuel -injection device in which invention indicated to claim 
4 was indicated to claim 3, said predetermined time shall be set up according to engine operational status in case 
change actuation of a halt actuation means is detected. 

[0019] According to the above-mentioned configuration, the amount of pressure lowering of the fuel pressure by 
fuel injection comes to be appropriately set up according to engine operational status. Moreover, in invention 
indicated to claim 5, in the fuel pressure control unit of the accumulator fuel-injection device indicated to claim 4, 
while having further a fuel pressure detection means to detect the fuel pressure in pressure accumulation piping, 
the fuel pressure control means shall have set up said predetermined time for a long time, so that fuel pressure in 
case change actuation of a halt actuation means is detected is high. 

[0020] Though fuel pressure has far exceeded the demand pressure at the time of engine start up on the occasion 
of control of the above-mentioned fuel pressure in order according to the above-mentioned configuration to carry 
out long duration continuation of the fuel injection by the fuel-injection means so that fuel pressure in case change 
actuation of a halt actuation means is detected is high, the pressure of fuel pressure will be certainly lowered by 
even the demand pressure. 

[0021] Furthermore, in invention indicated to claim 6, the above-mentioned fuel pressure detection means supposes 

that it is what detects fuel pressure based on either [ at least ] the fuel oil consumption of a fuel-injection means in 

case change actuation of a halt actuation means is detected, or an engine rotational frequency. 

[0022] Thus, the fuel pressure in pressure accumulation piping has the fuel pressure and correlation of the injection 

quantity and engine rotational frequency of an others and fuel-injection means which are the pressure sensor 

attached in this pressure accumulation piping, and can detect them based on a variable parameter. 

[0023] In order to attain the above-mentioned object, in invention indicated to claim 7 Pressure accumulation piping 

for which the fuel fed from a fuel feeding pump is stored in possible extent of cylinder injection of fuel in the state 

of high voltage in the fuel pressure control unit of an accumulator fuel-injection device, The fuel-injection means 
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which carries out injection supply of the fuel in this pressure accumulation piping at an internal combustion engine, 
In the bottom of a specific service condition with the demand output are except the time of idle operation except 
the time of engine start up, and low to an internal combustion engine He is trying to have the fuel pressure control 
means controlled to bring close to the demand pressure at the time of engine start up rather than the demand 
pressure in a service condition just before becoming the demand pressure or the specific service condition in 
pressure accumulation piping. [ in / for fuel pressure / a specific service condition ] 

[0024] Since the fuel pressure in pressure accumulation piping is controlled in the bottom of the above-mentioned 
specific service condition to approach the demand pressure at the time of engine start up rather than the demand 
pressure in a service condition just before becoming the demand pressure or the specific service condition in a 
specific service condition according to the configuration indicated to claim 7, in case an internal combustion engine 
starts again, fuel injection will be performed with the injection pressure suitable for engine start up. 
[0025] In the fuel pressure control unit of the accumulator fuel-injection device indicated to claim 7 by invention 
indicated to claim 8 It has further an engine stop mode detection means to detect that the halt actuation means 
operated in order to stop an internal combustion engine was changed to engine stop mode. A fuel pressure control 
means makes the time of change actuation of a halt actuation means being detected by the engine stop mode 
detection means a specific service condition. It shall control to bring the fuel pressure in pressure accumulation 
piping close to the demand pressure at the time of engine start up rather than the demand pressure in a service 
condition just before change actuation of a halt actuation means is detected. 

[0026] When according to the above-mentioned configuration a halt actuation means is changed to engine stop 
mode and operation of an internal combustion engine is suspended, the fuel pressure in pressure accumulation 
piping comes to be controlled to approach to the demand pressure at the time of engine start up rather than the 
demand pressure in a service condition just before change actuation of a halt actuation means is detected. 
Therefore, fuel injection will be performed with the injection pressure suitable for engine start up at the time of 
engine restart. 

[0027] In the fuel pressure control unit of the accumulator fuel-injection device indicated to claim 7 by invention 
indicated to claim 9 The time of being detected, if it has further a racing condition detection means to detect 
whether an internal combustion engine is in a racing condition and a fuel pressure control means has an internal 
combustion engine in a racing condition with a racing condition detection means is made into a specific service 
condition. It shall control to bring the fuel pressure in pressure accumulation piping close to the demand pressure at 
the time of engine start up rather than the demand pressure in a racing condition. 

[0028] According to the above-mentioned configuration, when an internal combustion engine is in a racing condition, 
it is controlled so that the fuel pressure in pressure accumulation piping brings close to the demand pressure at the 
time of engine start up rather than the demand pressure in a racing condition. Therefore, since lifting of fuel 
pressure is suppressed even if the operational status the time of an engine halt and in front of that is in a racing 
condition, fuel injection will be performed with the injection pressure suitable for engine start up at the time of 
engine restart. 

[0029] Furthermore, he is trying to have further the injection-quantity control means which restricts the injection 
quantity of a fuel-injection means to the small injection quantity as compared with the injection quantity when being 
detected if this engine will be in a racing condition when being detected, if an internal combustion engine is in a 
racing condition in invention indicated to claim 10 in the fuel pressure control unit of the accumulator fuel-injection 
device indicated to claim 9. 

[0030] When an internal combustion engine is in a racing condition, while the injection quantity is relatively 
restricted to a small amount according to the above-mentioned configuration, buildup of an engine rotational 
frequency will also be controlled with a limit of this injection quantity. 

[0031] If an internal combustion engine is in a racing condition, even if it will control the fuel pressure in pressure 
accumulation piping to the low-tension side as mentioned above or will incidentally restrict the injection quantity to 
a small amount relatively from there being little need of most external loads of this engine not being found and 
increasing an engine output, there is almost no effect affect an engine performance. 

[0032] Moreover, in invention indicated to claim 11, in the fuel pressure control unit of the accumulator fuel- 
injection device indicated to claim 9, when a upper limit is set up about the demand pressure in this racing condition 
when being detected, if a fuel pressure control means has an internal combustion engine in a racing condition, and 
this demand pressure exceeds said upper limit this demand pressure shall be changed so that it may become equal 
to said upper limit. 

[0033] When according to the above-mentioned configuration it will be detected if an internal combustion engine is 
in a racing condition, and the demand pressure in this condition exceeds a upper limit, the demand pressure is 
changed so that it may become equal to this upper limit, and the fuel pressure in pressure accumulation piping is 
restricted so that the upper limit may not be exceeded. 

[0034] Even if it is a time of on the other hand being detected if an internal combustion engine is in a racing 
condition, when the above-mentioned demand pressure is below a upper limit, this demand pressure is not 
restricted. Therefore, the fuel pressure in pressure accumulation piping is controlled to become a demand pressure 
without a limit 

[0035] Furthermore, in invention indicated to claim 12, in the fuel pressure control unit of the accumulator fuel- 
injection device indicated to claim 10, when a upper limit is set up about the amount required concerning the fuel oil 
consumption of an injection-quantity control means when being detected, if an injection-quantity control means has 
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an internal combustion engine in a racing condition, and this amount required exceeds said upper limit, this amount 
required shall be changed so that it may become equal to said upper limit. 

[0036] When according to the above-mentioned configuration it will be detected if an internal combustion engine is 
in a racing condition, and the amount required exceeds a upper limit, the amount required is changed so that it may 
become equal to this upper limit, and fuel oil consumption is restricted so that the upper limit may not be exceeded. 
[0037] Even if it is a time of on the other hand being detected if an internal combustion engine is in a racing 
condition, when the amount required is below a upper limit, this amount required is not restricted. Therefore, fuel oil 
consumption is controlled to become the amount required without a limit 
[0038] 

[Embodiment of the Invention] The fuel pressure control device of the accumulator fuel-injection device concerning 
this invention is explained with reference to drawing 1 -8 below [the 1st operation gestalt] about the 1st operation 
gestalt applied to the diesel power plant. 

[0039] Drawing 1 is the outline block diagram showing the fuel pressure control unit of the accumulator fuel- 
injection device in this operation gestalt. A diesel power plant 1 is carried in a car, has two or more cylinder (this 
operation gestalt four cylinders) **1-**4, and is constituted, this diesel power plant 1 — each — corresponding to 
the combustion chamber of cylinder #1-#4, the injector 2 is arranged, respectively, and a fuel is injected by each 
combustion chamber from this injector 2. The injector 2 is equipped with the solenoid valve 3 for injection control, 
and the fuel oil consumption and fuel injection timing of this injector 2 are adjusted by the switching action of this 
solenoid valve 3. 

[0040] an injector 2 — each — it connects with the common rail 4 common to cylinder #1-#4, respectively. The 
common rail 4 is connected to regurgitation port 6a of the supply pump 6 through the charging line 5. In the middle 
of this charging line 5, the check valve 7 is formed and the back run of the fuel from the common rail 4 to the supply 
pump 6 is regulated by this check valve 7. Inhalation port 6b of the supply pump 6 is connected to a fuel tank 8 
through a filter 9, and return port 6c is similarly connected to the fuel tank 8 by the return piping 11. 
[0041] Near the solenoid valve 3, return port 3a is prepared and this return port 3a is connected to the fuel tank 8 
by the return piping 11. Although some fuels supplied to an injector 2 are leaked inside an injector 2 in connection 
with the switching action of this injector 2 from a common rail 4, the fuel leaked in this way is returned to a fuel 
tank 8 through the return piping 1 1 from above-mentioned return port 3a. 

[0042] With the plunger (graphic display abbreviation) which reciprocates synchronizing with a revolution of the 
crankshaft (graphic display abbreviation) of a diesel power plant 1, the above-mentioned supply pump 6 pressurizes 
the fuel in a pressurized room (graphic display abbreviation), and feeds the pressurized fuel from regurgitation port 
6a to a common rail 4. The fuel pressure feed ratio of this supply pump 6 is adjusted based on the switching action 
of the pressure control valve (it is hereafter written as "PCV") 10 prepared near the regurgitation port 6a. In 
addition, the feed pump (graphic display abbreviation) which supplies a fuel to a pressurized room from a fuel tank 8 
is prepared in the supply pump 6. 

[0043] Moreover, in order to detect the operational status, various sensors are formed in the diesel power plant 1. 
That is, near the accelerator pedal 15, the accelerator sensor 20 for detecting the amount of treading in of this 
pedal 15 (accelerator opening ACCP) is formed. The coolant temperature sensor 21 for detecting the temperature 
(cooling water temperature THW) of the cooling water is formed in the cylinder block of a diesel power plant 1. 
Moreover, the fuel pressure sensor 22 for detecting the fuel pressure (fuel pressure PC) of the interior is formed in 
the common rail 4. The fuel temperature sensor 23 for detecting the temperature (fuel temperature THF) of a fuel is 
formed in the return piping 11. Furthermore, the intake-pressure sensor 24 for detecting the pressure (intake 
pressure PM) of the inhalation air in this path 16 is formed in the inhalation-of-air path 16 of a diesel power plant 1. 
[0044] Moreover, near the crankshaft of a diesel power plant 1, the crank sensor 25 is formed and the cam sensor 
26 is formed, respectively near [ which is rotated synchronizing with a revolution of this crankshaft ] the cam shaft 
(graphic display abbreviation). These crank sensor 25 and the cam sensor 26 are sensors for detecting the 
rotational frequency per time amount of a crankshaft (engine rotational frequency NE), and angle of rotation (crank 
angle CA) of this crankshaft. Furthermore, the speed sensor 27 for detecting the rate (vehicle speed SPD) of a car 
is formed in the change gear (graphic display abbreviation) connected with the crankshaft. 

[0045] The output signal of each [ these ] sensors 20-27 is inputted into the electronic control (it is hereafter 
written as "ECU") 50 of a diesel power plant 1. This ECU50 is equipped with CPU, memory, an I/O circuit, an 
actuation circuit (all are graphic display abbreviation), etc., and is constituted. ECU50 is connected to the dc- 
battery 53 through main relay 51 and a key switch 52. 

[0046] The above-mentioned main relay 51 is equipped with exiting coil 51b for carrying out closing motion control 
of contact 51a and this contact 51a. ECU50 controls the electric power supply to ECU50 self by controlling this 
main relay 51 based on on-off actuation of a key switch 52. 

[0047] For example, ECU50 will excite exiting coil 51b of main relay 51, if ON actuation of the key switch 52 is 
carried out. Consequently, contact 51a is closed and power is supplied to ECU50 from a dc-battery 53. On the 
other hand, if off actuation of the key switch 52 is carried out, ECU50 will demagnetize exiting coil 51b, after 
predetermined time passes since the time of the actuation. Consequently, after power is supplied between 
predetermined time to ECU50, Kaisei of the contact 51a is carried out, and the electric power supply from a dc- 
battery 53 to this ECU50 is stopped. 

[0048] He is trying to continue the electric power supply from the time of off actuation of a key switch 52 to 
between predetermined time and ECU50 as mentioned above incidentally for performing various control concerning 
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the writing to memory and engine halt of a troubleshooting result etc. by this ECU50. 

[0049] Moreover, ECU50 controls said solenoid valve 3 and PCV10, and performs fuel -injection control, fuel 
pressure control, etc. while it performs reading of the various quantity of states concerning operation of a diesel 
power plant 1 etc. based on the output signal of each above-mentioned sensors 20-27. 

[0050] That is, ECU50 reads the accelerator opening ACCP, the cooling water temperature THW, fuel pressure PC, 
a fuel temperature THF, an intake pressure PM, and the vehicle speed SPD based on the output signal of the 
accelerator sensor 20, a coolant temperature sensor 21, the fuel pressure sensor 22, the fuel temperature sensor 
23, the intake-pressure sensor 24, and a speed sensor 27, respectively. Furthermore, ECU50 computes the engine 
rotational frequency NE and crank angle CA based on the output signal of the crank sensor 25 and the cam sensor 
26. 

[0051] Furthermore, ECU50 performs fuel-injection control based on each above-mentioned quantity of state. That 
is, ECU50 computes the basic injection quantity QBASE based on the accelerator opening ACCP and the engine 
rotational frequency NE. The function data which defines relation with the engine rotational frequency NE, and the 
accelerator opening ACCP and the basic injection quantity QBASE as shown in drawing 2 as the memory of ECU50 
is memorized, and in case ECU50 computes this basic injection quantity QBASE, refer to this function data for it. As 
shown in this drawing, the basic injection quantity QBASE is computed so greatly that [, so that the accelerator 
opening ACCP becomes large, and ] the engine rotational frequency NE becomes low. 

[0052] Moreover, in addition to the above-mentioned basic injection quantity QBASE, ECU50 computes the 
maximum injection quantity QMAX based on the engine rotational frequency NE, an intake pressure PM, the cooling 
water temperature THW, a fuel temperature THF, etc., measures the maximum injection quantity QMAX and the 
basic injection quantity QBASE, and chooses both smaller one as the last injection quantity QFIN. 
[0053] For example, as shown in drawing 2 , when the value QBASE1 of the basic injection quantity QBASE 
computed based on the predetermined value NE1 and value ACCP1 of the accelerator opening ACCP when the 
engine rotational frequency NE is the predetermined value NE1 is smaller than the value QMAX1 of the maximum 
injection quantity QMAX, the basic injection quantity QBASE (=QBASE1) is chosen as the last injection quantity 
QFIN. 

[0054] On the other hand, since the value QBASE2 of the basic injection quantity QBASE computed becomes larger 
than the value QMAX1 of the maximum injection quantity QMAX when the accelerator opening ACCP increases 
even to a value ACCP2, the maximum injection quantity QMAX (= QMAX1) is chosen as the last injection quantity 
QFIN. 

[0055] In this way, by being set as the range in which the last injection quantity QFIN does not exceed the maximum 
injection quantity QMAX, it is lost that an excessive quantity of a fuel is injected to the inhalation air content 
introduced into a combustion chamber, and the maximum of the engine rotational frequency NE comes to be 
restricted. 

[0056] After it performs various amendments further to the above-mentioned last injection quantity QFIN, it makes 
a combustion chamber inject the fuel of an amount equal to this last injection quantity QFIN from an injector 2 by 
controlling the switching action of a solenoid valve 3 based on the last injection quantity QFIN after the amendment 
when ECU50 has said key switch 52 in on position. Therefore, fuel-injection control suitable for the operational 
status of a diesel power plant 1 will be performed. 

[0057] On the other hand, ECU50 performs fuel-injection control based on the last injection quantity QFIN after the 
amendment while amending the last injection quantity QFIN and reducing its weight gradually, if off actuation of said 
key switch 52 is carried out and this switch 52 is changed to an off position. Therefore, after off actuation of the 
key switch 52 is carried out the engine engine speed NE falls gradually with loss in quantity of fuel oil consumption, 
and operation of a diesel power plant 1 stops soon. The fuel-injection control which decreases such fuel oil 
consumption gradually and stops an engine hereafter is especially referred to as "Being fuel-injection control at the 
time of a halt." It performs above "it being fuel -injection control at the time of a halt" incidentally for controlling 
generating of the oscillation accompanying an engine halt. 

[0058] Moreover, since the crankshaft is rotating between predetermined time even after off actuation of the key 
switch 52 is carried out by performing such "it being fuel-injection control at the time of a halt", a possible 
condition has fuel feeding with the supply pump 6. 

[0059] Furthermore, in addition to fuel-injection control, ECU50 performs control concerning the fuel pressure in a 
common rail 4. That is, ECU50 computes the target fuel pressure PTRG concerning the fuel pressure PC in a 
common rail 4 based on the basic injection quantity QBASE and the engine rotational frequency NE. The function 
data which defines the basic injection quantity QBASE as shown in drawing 3 and the engine engine speed NE, and 
relation with the target fuel pressure PTRG as the memory of ECU50 is memorized, and in case ECU50 computes 
the target fuel pressure PTRG, refer to this function data for it. As shown in this drawing, the target fuel pressure 
PTRG is computed so highly that the engine rotational frequency NE and the basic injection quantity QBASE are 
large respectively. If it is at the time of a heavy load or a high revolution, it is because it is necessary to promote 
atomization of the fuel injected by increasing injection pressure PC, i.e., the fuel pressure in a common rail 4. 
[0060] And ECU50 carries out closing motion control of said PCV10 so that the fuel pressure PC of the common 
rail 4 detected by the fuel pressure sensor 22 may be in agreement with the above-mentioned target fuel pressure 
PTRG. 

[0061] Hereafter, the relation between the switching action of PCV10 and the fuel pressure feed ratio of the supply 
pump 6 is explained with reference to the timing chart shown in drawing 4 . The switching condition of PCV10, this 
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drawing (b), (d), and (f) make the amount of plunger lifts of the supply pump 6, as for the fuel pressure feed ratio of 
the supply pump 6, and this drawing (g), correspond to crank angle CA, respectively, and this drawing (a), (c), and (e) 
show. In addition, in this drawing, the period of timing t2 (predetermined crank angle CA) to the timing t6 to increase 
of plunger lifts is equivalent to the feeding stroke of the supply pump 6, and the period of timing t6 to the timing t7 
to decrease of plunger lifts corresponds like the inhalation line. 

[0062] First, PCV10 is controlled by the period of the timing t0-t1 in front of a feeding stroke by the valve-opening 
condition to be shown in this drawing (a), (c), and (e). Thus, if PCV10 is in the valve-opening condition, in order for 
the pressurized room of the supply pump 6 to be opened for free passage by the return piping 1 1 through return 
port 6c, a fuel will not be fed from this pressurized room at a common rail 4 side. 

[0063] Next, PCV10 is controlled by timing t1 by the clausilium condition to be shown in this drawing (a), (c), and (e). 
Thus, if PCV10 will be in a clausilium condition, since the path between said pressurized room and return port 6c 
(graphic display abbreviation) will be intercepted, according to the amount of plunger lifts, feeding of the fuel of this 
application-of-pressure interior of a room is attained. 

[0064] And to timing t2, the application of pressure of the fuel of the application-of-pressure interior of a room by 
the plunger is started, and the fuel of the application-of-pressure interior of a room begins to be fed by the common 
rail 4 through a charging line 5 from regurgitation port 6a. Henceforth [ timing t2 ], the fuel pressure feed ratio also 
increases gradually with buildup of the amount of plunger lifts. 

[0065] Thus, from the condition that the fuel is fed, it is stopped by feeding of a fuel by changing PCV10 to a valve- 
opening condition again. Therefore, the fuel of the application-of-pressure interior of a room comes to be returned 
to a fuel tank 8 through the return piping 1 1 from return port 6c. ECU50 computes the stage (henceforth "the PCV 
clausilium stage TF") when closes PCV 10 in this way and fuel feeding is stopped based on the following formulas 
(1). 

TF=TFBASE+K (PTRG-PC) ... (1) 

In a top type (1), "K" is a feedback multiplier (gain) in fuel pressure control, and is a value set up based on the on- 
off location of a key switch 52 in the "fuel pressure control routine" mentioned later. 

[0066] Moreover, "TFBASE" in a top type (1) is a reference value about the PCV clausilium stage TF, and can hold 
the fuel pressure PC in ** which controls the PCV clausilium stage TF in agreement with this criteria stage 
TFBASE, and a common rail 4 with the present pressure. This criteria stage TFBASE is beforehand called for by 
experiment etc. as a function value which makes a parameter the last injection quantity QFIN and fuel pressure PC. 
The function data which defines the relation between this criteria stage TFBASE, the last injection quantity QFIN, 
and fuel pressure PC as the memory of ECU50 is memorized. 

[0067] For example, if it judges that ECU50 has fuel pressure PC smaller than the target fuel pressure PTRG 
(PTRG-PO 0), the PCV clausilium stage TF will be changed into a stage (timing t5), i.e., the angle of delay, side 
later than the criteria stage TFBASE (timing t4 of drawing 4 ). Consequently, the time amount (timing t1-t5) from 
which PCV10 is in the clausilium condition becomes long relatively, and a fuel pressure feed ratio increases rather 
than the case where the PCV clausilium stage TF is set up at the criteria stage TFBASE (refer to this drawing (b)). 
For this reason, fuel pressure PC increases and deflection (PTRG-PC) with the target fuel pressure PTRG 
decreases. 

[0068] On the other hand, if it judges that ECU50 has fuel pressure PC larger than the target fuel pressure PTRG 
(PTRG-PC<0), the PCV clausilium stage TF will be changed into a stage (timing t3), i.e., tooth lead angle, side earlier 
than the criteria stage TFBASE (timing t4) (refer to this drawing (e)). Consequently, the time amount (timing t1-t3) 
from which PCV10 is in the clausilium condition becomes short relatively, and a fuel pressure feed ratio decreases 
rather than the case where the PCV clausilium stage TF is set up at the criteria stage TFBASE (refer to this 
drawing (f)). For this reason, fuel pressure PC decreases and deflection (PTRG-PC) with the target fuel pressure 
PTRG decreases. 

[0069] Furthermore, the amount of angles of delay or the amount of tooth lead angles of the PCV clausilium stage 
TF is greatly set up, so that from a top type (1) and the deflection (PTRG-PC) of fuel pressure PC and the target 
fuel pressure PTRG is large, if it is in the fuel pressure control in this operation gestalt. Consequently, it can be 
stabilized promptly and fuel pressure PC can be completed as the target fuel pressure PTRG. 

[0070] As mentioned above, in the feeding stroke (timing t2-t6) of the supply pump 6, after the fuel of the specified 
quantity is fed by the common rail 4, this pump 6 shifts to (timing t6-t7) like an inhalation line. And like this 
inhalation line, it prepares for next fuel feeding and the fuel in a fuel tank 8 is introduced into a pressurized room 
from inhalation port 6b. 

[0071] Hereafter, the fuel pressure control in such this operation gestalt is further explained to a detail. Drawing 5 is 
a flow chart which shows each processing of a "fuel pressure control routine." This routine is performed by ECU50 
as interrupt processing for every predetermined crank angle. 

[0072] If processing of ECU50 shifts to this routine, this ECU50 will judge first whether the key switch flag XIG is 
"1" in step 100. This key switch flag XIG is forjudging the on-off location of a key switch 52, and when this key 
switch 52 is in on position, and it is in an off position, it is set as "1" by "0." ECU50 shifts processing to step 106, 
when this key switch flag XIG is "1", and if it puts whether the engine rotational frequency NE is larger than "0" in 
another way, it will judge whether it is the condition in which fuel feeding with the supply pump 6 is possible. 
[0073] When a negative judging is carried out in this step 106 (i.e., when the supply pump 6 has stopped), ECU50 
shifts processing to step 110. On the other hand, when an affirmation judging is carried out in step 106, ECU50 
shifts processing to step 107. In this step 107, ECU50 sets the feedback multiplier K used for calculation of the 
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PCV clausilium stage TF as the predetermined value K1. And ECU50 computes the target fuel pressure PTRG 
based on the current basic injection quantity QBASE and the current engine rotational frequency NE, as it shifts to 
continuing step 108 and processing was mentioned above. 

[0074] On the other hand, when a negative judging is carried out in said step 100 (i.e., when off actuation of the key 
switch 52 is carried out and it is in an off position), ECU50 shifts processing to step 101. In step 101, ECU50 judges 
whether the main relay flag XMR is "1." This main relay flag XMR is set as "0", when the various control concerning 
write-in processing and an engine halt of a troubleshooting result etc. is completed, after it was always set as "1" 
and this flag XIG changed from "1" to "0", when the key switch flag XIG was "1." 

[0075] When a negative judging is carried out in this step 101 (i.e., when the main relay flag XMR is "0"), ECU50 
shifts processing to step 1 10. If the main relay flag XMR is incidentally set as "0" in this way, exiting coil 51b of said 
main relay 51 will be demagnetized, and the electric power supply to ECU50 will be stopped by carrying out Kaisei of 
the contact 51a. 

[0076] On the other hand, when an affirmation judging is carried out in step 101, ECU50 carries out sequential 
execution of the processing of the following steps 102-105. Processing of each [ these ] steps 103-105 is 
processing for controlling the fuel pressure PC in a common rail 4 to the pressure which was next suitable for start 
up. 

[0077] First, in step 102, ECU50 sets up the engine rotational frequency NE at the time of changing from on position 
to an off position at the time 52 of off actuation of a key switch 52, i.e., this switch, as an off tide Seki rotational 
frequency NEOFF. Incidentally, in the last control period, it is judged based on the key switch flag XIG which was 
"1" having changed to "0" in this control period at the time of the change of this key switch 52. 
[0078] In step 103, ECU50 computes the demand fuel pressure PTRGSTA based on the cooling water temperature 
THW. This demand fuel pressure PTRGSTA is a demand pressure about the fuel pressure PC at the time of start 
up. In the memory of ECU50, the function data which defines the relation between the cooling water temperature 
THW and the demand fuel pressure PTRGSTA at drawing 6 as a continuous line shows is memorized, and in case 
ECU50 computes the demand fuel pressure PTRGSTA, refer to this function data for it. As shown in this drawing, 
this demand fuel pressure PTRGSTA is computed so greatly that the cooling water temperature THW is low. Since 
engine temperature becomes low and atomization of an injection fuel is hard to be promoted so that the cooling 
water temperature THW is low, when securing good startability, it is because it is necessary to raise fuel pressure 
PC, i.e., injection pressure, and to aim at acceleration of atomization of an injection fuel. 

[0079] Next, in step 104, ECU50 computes the feedback multiplier K based on the off tide Seki engine speed 
NEOFF. The function data which defines the relation of the feedback multiplier K and the OFF tide Seki engine 
speed NEOFF as shown in drawing 7 as the memory of ECU50 is memorized, and in case ECU50 computes the 
feedback multiplier K, refer to this function data for it. 

[0080] As shown in this drawing, this feedback multiplier K is computed so greatly that the off tide Seki rotational 
frequency NEOFF is low while being computed always more greatly than a value (= K1) in case the key switch flag 
XIG is "1." 

[0081] Thus, after, as for trying to compute the feedback multiplier K, OFF actuation of the key switch 52 is carried 
out [ 1st ], although the engine rotational frequency NE falls and a revolution of a crankshaft stops after 
predetermined time, fuel feeding of the supply pump 6 can be performed only while this crankshaft is rotating. For 
this reason, it is because it is necessary to increase fuel pressure PC to the target fuel pressure PTRG at an early 
stage by the approach of increasing feedback gain. 

[0082] It is because time amount after off actuation of the key switch 52 is carried out until a revolution of a 
crankshaft stops tends to become so short that the off tide Seki rotational frequency NEOFF is low, and it is 
necessary 2nd to increase feedback gain further when this rotational frequency NEOFF is low. 

[0083] Next, ECU50 sets up the above-mentioned demand fuel pressure PTRGSTA as target fuel pressure PTRG in 
step 105. When a negative judging is carried out in step 101,106 after performing processing of each above- 
mentioned step 105,108 or, ECU50 computes the criteria stage TFBASE in step 110, as mentioned above. 
Furthermore, ECU50 computes the PCV clausilium stage TF in step 112 based on the criteria stage TFBASE, the 
feedback multiplier K, the target fuel pressure PTRG, and fuel pressure PC. And ECU50 controls the clausilium 
stage of PCV10 in another control routine based on the PCV clausilium stage TF computed as mentioned above. 
[0084] Next, the fuel pressure control mode in this operation gestalt is explained. Drawing 8 is a timing chart which 
shows transition of the fuel pressure PC when OFF actuation of the key switch 52 is carried out under the situation 
that treading in of an accelerator pedal 15 is canceled and the engine engine speed NE is falling gradually. 
[0085] In the timing tO shown in this drawing, supposing treading in of an accelerator pedal 15 is canceled, since the 
target fuel pressure PTRG falls with lowering of the basic injection quantity QBASE and the engine rotational 
frequency NE after this timing tO, as a continuous line shows to this drawing, fuel pressure PC will fall to the 
pressure value PC 1 lower than the demand fuel pressure PTRGSTA at the time of start up gradually. 
[0086] Next, in timing t1, if off actuation of the key switch 52 is carried out, the target fuel pressure PTRG will be 
changed to the demand fuel pressure PTRGSTA suitable for start up. Therefore, in the period (timing t1-t2) when 
fuel pressure PC is less than the target fuel pressure PTRG, since the PCV clausilium stage TF is changed into an 
angle-of-delay side, fuel pressure PC rises with buildup of a fuel pressure feed ratio, so that the target fuel 
pressure PTRG may be approached. 

[0087] And in timing t2, if fuel pressure PC is in agreement with the target fuel pressure PTRG, the PCV clausilium 
stage TF will be changed at the criteria stage TFBASE, and will be held at the criteria period TFBASE after this 
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timing t2. Therefore, fuel pressure PC comes to be held with the demand fuel pressure PTRGSTA suitable for the 
target fuel pressure PTRG, i.e., start up. 

[0088] For example, if it is in off actuation of a key switch 52 and coincidence like before at the control mode it was 
made to suspend fuel feeding and fuel injection, as an alternate long and short dash line shows to this drawing, fuel 
pressure PC will be held with the pressure value at the time of off actuation of a key switch 52, i.e., this example, at 
a pressure value (PC1) lower than the demand fuel pressure PTRGSTA at the time of start up. 

[0089] Consequently, in order to be unable to start fuel injection or to inject the fuel which is not fully atomized to a 
combustion chamber until it carries out pressure up of the fuel pressure PC to the demand fuel pressure PTRGSTA, 
lowering of startability will be caused at the time of the next start up. 

[0090] (1) According to the fuel pressure control concerning this point and this operation gestalt, though fuel 
pressure PC is falling from the demand fuel pressure PTRGSTA at the time of off actuation of a key switch 52, in 
order to carry out pressure up of this fuel pressure PC to the demand fuel pressure PTRGSTA, fuel injection comes 
to be performed with the injection pressure suitable for start up. Consequently, lowering of the above startability 
can be avoided and good engine start up can be realized. 

[0091] By the way, when an engine's external load may increase rapidly while treading in of an accelerator pedal 15 
is canceled and the engine rotational frequency NE is falling like [ at the time of idling operation ] for example, the 
engine rotational frequency NE falls temporarily and there is a possibility of resulting in an engine stall. 
[0092] Then, if it is in a general diesel power plant and the engine rotational frequency NE falls at the time of idling 
operation, the basic injection quantity QBASE will be changed into a bigger value (see the condition transition at 
Point B from the point A of drawing 2 ), and the target fuel pressure PTRG will be further changed into a bigger 
value with the increment in the basic injection quantity QBASE (see the condition transition at Point B from the 
point A of drawing 3 ). Thus, by increasing the basic injection quantity QBASE and the target fuel pressure PTRG, 
the engine engine speed NE is raised and generating of an engine stall can be suppressed. 

[0093] However, if it is in the diesel power plant it was made to decrease fuel oil consumption gradually like this 
operation gestalt that generating of the oscillation at the time of an engine halt should be controlled, the situation 
that the target fuel pressure PTRG is set as a pressure higher than the demand fuel pressure PTRGSTA with 
lowering of the engine rotational frequency NE may occur. 

[0094] For example, when the feedback control concerning fuel pressure PC is only continued after OFF actuation 
of the key switch 52 was carried out, as a two-dot chain line shows to drawing 8 , this fuel pressure PC rises with 
lowering of the engine rotational frequency NE, and has a possibility that it may be held at a pressure value (PC2) 
higher than the demand fuel pressure PTRGSTA. Consequently, fuel injection at the time of start up comes to be 
performed with injection pressure higher than the demand fuel pressure PTRGSTA, and there is a possibility that 
the noise resulting from a rapid combustion pressure change of a combustion chamber may occur, by promoting 
atomization of an injection fuel too much. 

[0095] (2) After off actuation of the key switch 52 is carried out, based on the engine rotational frequency NE and 
the basic injection quantity QBASE, he does not compute the target fuel pressure PTRG, but is trying to change 
into the demand fuel pressure PTRGSTA based on the cooling water temperature THW according to this point and 
this operation gestalt. Therefore, the noise at the time of engine start up can be controlled, controlling generating of 
the oscillation at the time of an engine halt, since fuel pressure PC is not controlled by the pressure higher than the 
demand fuel pressure PTRGSTA at the time of an engine halt. 

[0096] (3) He is trying to set up said demand fuel pressure PTRGSTA by the fuel pressure control concerning this 
operation gestalt furthermore so highly that the cooling water temperature THW be low. Before following, for 
example, yet completing a warm-up, a diesel power plant 1 is stopped, and since the fuel atomized good can be 
injected even if it is under the situation that it is made to restart immediately, still better startability is securable. 
On the other hand, after a warm-up is completed, a diesel power plant 1 is stopped, and if it is under the situation 
that it is made to restart immediately, in order to control atomization of the fuel spray moderately, generating of the 
noise at the time of start up can be prevented more certainly. 

[0097] (4) Moreover, if it is in this operation gestalt, the supply pump 6 is made to realize pressure-up control of the 
fuel pressure PC after off actuation of the key switch 52 which was mentioned above. Therefore, it is not necessary 
to prepare separately pressure-regulator styles, such as a pump for pressure up, and simplification of the 
configuration in a fuel pressure control unit can be attained. 

[0098] (5) After off actuation of the key switch 52 is carried out, he is trying to set up the feedback multiplier K 
(feedback gain) greatly by the fuel pressure control concerning this operation gestalt furthermore as compared with 
the time of this switch 52 being in on position. Therefore, by the time the convergence rate of the fuel pressure PC 
to the target fuel pressure PTRG increases, a revolution of a crankshaft stops and it becomes impossible performing 
pressure up of the fuel pressure PC with the supply pump 6, fuel pressure PC can be more certainly completed to 
the target fuel pressure PTRG. 

[0099] (6) If it is in this operation gestalt especially, since he is trying to increase this feedback multiplier K so that 
the off tide Seki engine speed NEOFF is low, For example, when the engine engine speed NE is low, off actuation of 
the key switch 52 is carried out. Also under the situation that time amount until a revolution of a crankshaft stops 
from the time of the OFF actuation is short, before fuel pressure PC yet rises to the target fuel pressure PTRG, the 
situation where operation of the supply pump 6 will stop is avoidable as much as possible. 

[0100] [The 2nd operation gestalt], next the 2nd operation gestalt concerning this invention are explained focusing 
on a point of difference with the 1st operation gestalt. In addition, the sign same about the same configuration as 
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the operation gestalt of the above 1st is attached, and the explanation is omitted. 

[0101] As for this operation gestalt, the control procedure of fuel pressure PC is different from the operation 
gestalt of the above 1st. That is, while changing the target fuel pressure PTRG into the demand fuel pressure 
PTRGSTA, he was trying to determine the PCV clausilium stage TF after off actuation of a key switch 52 with the 
operation gestalt of the above 1st based on the deflection (PTRG-PC) of the target fuel pressure PTRG after the 
modification, and fuel pressure PC. On the other hand, while controlling the supply pump 6 by this operation gestalt 
so that a fuel pressure feed ratio serves as max when it is judged that fuel pressure PC is less from the target fuel 
pressure PTRG after off actuation of a key switch 52, when this fuel pressure PC is judged to be more than the 
target fuel pressure PTRG, he is trying to stop fuel feeding with the supply pump 6. 

[0102] Hereafter, the control procedure of the fuel pressure PC in such this operation gestalt is explained to a 
detail. Drawing 9 is a flow chart which shows each processing of a "fuel pressure control routine." This routine is 
performed by ECU50 as interrupt processing for every predetermined crank angle. 

[0103] If processing of ECU50 shifts to this routine, this ECU50 will judge first whether the key switch flag XIG is 
"1" in step 200. Here, when an affirmation judging is carried out, ECU50 shifts processing to step 210, and if it puts 
whether the engine rotational frequency NE is larger than "0" in another way, it will judge whether it is the condition 
in which fuel feeding with the supply pump 6 is possible. 

[0104] When an affirmation judging is carried out in step 210, ECU50 shifts processing to step 212. And in step 212, 
ECU50 computes the PCV clausilium stage TF based on a top type (1), as mentioned above. In addition, the 
feedback multiplier K in a top type (1) is a fixed value, and is set up always equally to the predetermined value K1 
mentioned above. 

[0105] Moreover, when a negative judging is carried out in step 210 (i.e., when the revolution of a crankshaft has 
stopped and fuel feeding with the supply pump 6 cannot be performed), or after computing the PCV clausilium stage 
TF in step 212, ECU50 once ends the processing in this routine. 

[0106] On the other hand, when a negative judging is carried out in step 200, ECU50 shifts processing to step 202, 
and it judges whether the main relay flag XMR is "1." When an affirmation judging is carried out here, ECU50 judges 
whether fuel pressure PC is less than the demand fuel pressure PTRGSTA in step 203. In addition, this demand fuel 
pressure PTRGSTA is computed like the 1st operation gestalt based on the cooling water temperature THW. 
[0107] When a negative judging is carried out in this step 203 (i.e., when fuel pressure PC has a pressure more than 
the demand fuel pressure PTRGSTA), ECU50 suspends clausilium control of PCV 10 in step 206. 
[0108] Therefore, in order to always hold PCV10 at a valve-opening condition and for the pressurized room of the 
supply pump 6 to be opened for free passage by the return piping 1 1 through return port 6c, fuel feeding with this 
pump 6 is no longer performed temporarily. Consequently, if fuel pressure PC decreased rapidly when fuel injection 
after off actuation of a key switch 52 was performed, and this fuel injection is already completed, fuel pressure PC 
will not increase to the pressure beyond it, and will be held at the present pressure. 

[0109] On the other hand, when an affirmation judging is carried out in step 203, ECU50 changes the PCV clausilium 
stage TF most in step 204 at the stage TFMAX by the side of the angle of delay, i.e., the maximum angle-of-delay 
stage. Thus, the fuel pressure feed ratio in the supply pump 6 serves as max by changing the PCV clausilium stage 
TF at the maximum angle-of-delay stage TFMAX. 

[01 10] When a negative judging is carried out in step 202 after performing processing of each above-mentioned 
steps 204 and 206 or, ECU50 once ends the processing in this routine. 

[01 1 1] According to this operation gestalt explained above, in addition to the effectiveness indicated to (1) - (4) of 
the operation gestalt of the above 1st, the still more nearly following effectiveness can be done so. 
(7) That is, if it is judged according to this operation gestalt that fuel pressure PC is less than the demand fuel 
pressure PTRGSTA after off actuation of a key switch 52, PCV10 will be controlled so that the fuel pressure feed 
ratio of the supply pump 6 serves as max. Therefore, since the convergence rate of the fuel pressure PC to the 
demand fuel pressure PTRGSTA becomes max, by the time a revolution of a crankshaft stops and it becomes 
impossible performing pressure-up control of the fuel pressure PC with the supply pump 6, pressure up of the fuel 
pressure PC can be more certainly carried out to the demand fuel pressure PTRGSTA. 

[01 12] (8) Moreover, if fuel pressure PC is judged to be a pressure more than the demand fuel pressure PTRGSTA 
after off actuation of a key switch 52 according to this operation gestalt, fuel feeding with the supply pump 6 will be 
stopped. Therefore, by the time the fuel injection after an engine halt is completed, the demand fuel pressure 
PTRGSTA can be made to decompress fuel pressure PC more certainly. 

[01 13] [The 3rd operation gestalt], next the 3rd operation gestalt concerning this invention are explained focusing 
on a point of difference with the 1st operation gestalt. In addition, the sign same about the same configuration as 
the operation gestalt of the above 1st is attached, and the explanation is omitted. 

[0114] In addition to each processing of the same fuel pressure control as the 1st operation gestalt, i.e., the above, 
"a fuel pressure control routine" being performed, with this operation gestalt, the following fuel-injection control is 
performed at the time of an engine halt. 

[01 15] That is, he is trying to continue the usual fuel injection based on the accelerator opening ACCP and the 
engine rotational frequency NE with this operation gestalt until it does not start fuel-injection control immediately at 
the time of a halt mentioned above but predetermined time passes, even if off actuation of the key switch 52 is 
carried out. That is, even if it is a pressure with fuel pressure PC higher than the demand fuel pressure PTRGSTA 
suitable for start up, he is trying to make the demand fuel pressure PTRGSTA decompress the fuel pressure PC 
promptly at the time of off actuation of a key switch 52. In addition, since the time amount which makes the usual 
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fuel injection continue, i.e., the time amount needed for decreasing fuel pressure PC to the demand fuel pressure 
PTRGSTA, is ultrashort time amount, there is no possibility of giving sense of incongruity to the operator who 
performed off actuation of a key switch 52. 

[01 1 6] Hereafter, the fuel-injection control procedure at the time of such an engine halt is explained to a detail. 
Drawing 1 1 is a flow chart which shows each processing of "being a fuel-injection control routine at the time of a 
halt." This routine is performed by ECU50 as interrupt processing for every predetermined time. 
[0117] If processing of ECU50 shifts to this routine, this ECU50 will judge first whether the key switch flag XIG is 
"1" in step 300. When a negative judging is carried out here, since a key switch 52 is in an off position, ECU50 shifts 
processing to step 302, and sets up the off tide Seki rotational frequency NEOFF. 

[0118] Next, ECU50 computes the injection duration time NECT in step 304 based on the off tide Seki rotational 
frequency NEOFF. This injection duration time NECT is time amount until fuel-injection control is started at the 
time of said halt from the event of off actuation of the key switch 52 being carried out. The function data which 
defines the OFF tide Seki engine speed NEOFF as shown in drawing 10 as a continuous line, and relation with the 
injection duration time NECT as the memory of ECU50 is memorized, and in case ECU50 computes the injection 
duration time NECT, refer to this function data for it. 

[01 19] As shown in this drawing, this injection duration time NECT is set up so long that the off tide Seki rotational 
frequency NEOFF is high. Thus, it is because the time amount which is needed for trying to set up the injection 
duration time NECT having the inclination for the fuel pressure PC at the time of off actuation of a key switch 52 to 
become high, and making the demand fuel pressure PTRGSTA decompress this fuel pressure PC, so that the off 
tide Seki engine speed NEOFF is high becomes long. 

[0120] Next, in step 306, as for ECU50, only the predetermined value alpha equivalent to the interrupt period of this 
routine increments the time amount CIGOFF after off actuation which is the elapsed time after off actuation of a 
key switch 52. 

[0121] Furthermore, in step 308, ECU50 judges whether predetermined time (= injection duration time NECT) 
passed, after OFF actuation of whether the time amount CIGOFF after OFF actuation exceeded the injection 
duration time NECT and the key switch 52 is carried out. When a negative judging is carried out here, ECU50 shifts 
processing to step 310. Moreover, also when an affirmation judging is carried out in step 300 mentioned a b°ve, 
ECU50 shifts processing to this step 310, after initializing the time amount CIGOFF after off actuation to "0" at 
step 320. 

[0122] And in step 310, ECU 50 sets the engine halt control flag XSTOP as "0." Here, the engine halt control flag 
XSTOP is a flag forjudging whether fuel-injection control should be started at the time of said halt. In a fuel- 
injection control routine other than this routine, when the usual fuel-injection control is performed when the 
condition of this engine halt control flag XSTOP is judged and this flag XSTOP is set as "0", and this flag XSTOP is 
set as "1", ECU50 changes the usual fuel-injection control to fuel-injection control at the time of a halt, and stops 
an engine. 

[0123] On the other hand, when an affirmation judging is carried out in step 308 (i.e., after off actuation of the key 
switch 52 is carried out, when predetermined time has passed), ECU50 sets the engine halt control flag XSTOP as 
"1 " in step 312. 

[0124] ECU50 once ends processing of this routine, after performing processing of each above-mentioned step 
310,312. As explained above, after off actuation of the key switch 52 is carried out, with this operation gestalt, 
between predetermined time, fuel-injection control is not started at the time of said halt, and the usual fuel injection 
continues and it performs. Therefore, if off actuation of the key switch 52 is carried out, after being operated until 
predetermined time passed, the engine rotational frequency NE will fall gradually and will come to stop a diesel 
power plant 1. 

[0125] Hereafter, change of such an engine rotational frequency NE and the change of fuel pressure PC based on 
this change are explained to a detail with reference to the timing chart of drawing 1 2 and drawing 13 . In drawing 12 , 
the continuous line shows the change mode of the engine rotational frequency NE when the OFF tide Seki rotational 
frequency NEOFF of an alternate long and short dash line (=NEOFF2) is relatively high, respectively, when the OFF 
tide Seki rotational frequency NEOFF (=NEOFF1) is relatively low. moreover, the above — in the timing t1 which 
shows in this drawing in any case, off actuation of the key switch 52 should be carried out 
[0126] when the off tide Seki engine speed NEOFF is relatively low, in a period (timing t1-t2) until the 
predetermined time NECT1 which is equivalent to the injection duration time NECT from the time of off actuation of 
a key switch 52 passes, a continuous line shows to this drawing — as — the engine engine speed NE 
abbreviation — it is held uniformly. And in timing t2, if fuel-injection control is started at the time of a halt, since 
fuel oil consumption will be dwindled after this timing t2, the engine rotational frequency NE comes to fall gradually. 
Furthermore, henceforth [timing t3 ], since fuel injection is suspended and explosive combustion in a combustion 
chamber is no longer performed, the engine rotational frequency NE decreases rapidly. Consequently, operation of a 
diesel power plant 1 stops in timing t4. 

[0127] On the other hand, since the injection duration time NECT is set as the longer time amount NECT2 
(>NECT1) when the off tide Seki rotational frequency NEOFF is relatively high, the time amount (period of timing t1- 
t5) to which fuel injection is carried out becomes long relatively, consequently, the total amount of the fuel injected 
after OFF actuation of the key switch 52 is carried out before operation of a diesel power plant 1 stops — if it puts 
in another way, the decrement of fuel pressure PC will come to increase as compared with the case where the OFF 
tide Seki rotational frequency NEOFF is relatively low. 
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[0128] Incidentally, when the off tide Seki rotational frequency NEOFF becomes high relatively, [ ****** ] For 
example, while the change gear has been in a neutral condition, when it gets into an accelerator pedal 15 and the 
engine rotational frequency NE is rising, That is, when racing operation is performed, or when the engine engine 
speed NE has not fully fallen yet immediately after such racing operation, the case where OFF actuation of the key 
switch 52 is carried out can be mentioned. 

[0129] And since the target fuel pressure PTRG is highly set up based on the engine engine speed NE which rose in 
such a case, when off actuation of the key switch 52 is carried out, fuel pressure PC is higher than the demand fuel 
pressure PTRGSTA suitable for start up. Therefore, even if fuel pressure PC falls by activation of fuel injection 
after off actuation of a key switch 52 at the time of a halt, this fuel pressure PC may not fall to the demand fuel 
pressure PTRGSTA. Consequently, in order to perform fuel injection at the time of start up with injection pressure 
higher than this demand fuel pressure PTRGSTA, there is a possibility that the noise resulting from a rapid 
combustion pressure change which was mentioned above may occur. 

[0130] With this point and this operation gestalt, while the fuel pressure feed ratio of the supply pump 6 will 
decrease like the 1st operation gestalt in timing tl since the target fuel pressure PTRG is changed to the demand 
fuel pressure PTRGSTA if OFF actuation of the key switch 52 is carried out as a continuous line shows to drawing 
13 , fuel pressure PC comes to fall rapidly by continuing the usual fuel injection. And in timing t2, although the 
change will become slow since lossHn-quantity amendment of the fuel oil consumption is carried out after this 
timing t2 if the usual fuel -injection control is changed to fuel-injection control at the time of a halt, fuel pressure 
PC continues falling further. Furthermore, in timing t3, if fuel pressure PC falls to the demand fuel pressure 
PTRGSTA, fuel pressure PC will come to be held with the demand fuel pressure PTRGSTA to the timing t4 which 
operation of a diesel power plant 1 stops from this timing t3, when a decompressed part by fuel injection is offset by 
the amount of [ with the supply pump 6 ] pressure up. 

[0131] Therefore, according to this operation gestalt, in addition to the effectiveness indicated to (1) - (6) of the 
operation gestalt of the above 1st, the still more nearly following effectiveness can be done so. 
(9) That is, according to this operation gestalt, the demand fuel pressure PTRGSTA can be made to decompress 
fuel pressure PC promptly by continuing the usual fuel injection after OFF actuation of a key switch 52. Therefore, 
buildup of the noise resulting from fuel injection being performed with excessive injection pressure at the time of 
restart of a diesel power plant 1 can be avoided, and good engine start up can be realized. 

[0132] (10) He is trying to set up especially the time amount (injection duration time NECT) which continues the 
usual fuel injection for a long time with this operation gestalt, so that the fuel pressure PC at the time of off 
actuation of a key switch 52 is high, if it puts in another way so that the off tide Seki engine speed NEOFF is high. 
Therefore, even if it is the case that the difference of fuel pressure PC and the demand fuel pressure PTRGSTA is 
large, this fuel pressure PC can be certainly decreased to the demand fuel pressure PTRGSTA. On the contrary, 
since the injection duration time NECT is short set up when the difference of fuel pressure PC and the demand fuel 
pressure PTRGSTA is small, operation of a diesel power plant 1 can be promptly stopped after OFF actuation of a 
key switch 52. 

[0133] (11) Moreover, if it is in this operation gestalt, the fuel injection of an injector 2 has realized reduced 
pressure of the fuel pressure PC after off actuation of such a key switch 52. Therefore, it is not necessary to 
prepare a pressure-regulator style called a relief valve etc. separately, and simplification of the configuration in a 
fuel pressure control unit can be attained. 

[0134] [The 4th operation gestalt], next the 4th operation gestalt concerning this invention are explained focusing 
on a point of difference with the 3rd operation gestalt In addition, the sign same about the same configuration as 
the 1st operation gestalt mentioned above is attached, and the explanation is omitted. 

[0135] He is trying to continue the usual fuel injection with this operation gestalt, although it is made to perform the 
usual fuel injection with the operation gestalt of the above 3rd until it computes the injection duration time NECT 
based on the off tide Seki engine speed NEOFF and the injection duration time NECT passes since the time of off 
actuation of a key switch 52 until fuel pressure PC falls to the demand fuel pressure PTRGSTA. 
[0136] Hereafter, the control procedure of the fuel injection at the time of such an engine halt is explained to a 
detail. Drawing 14 is a flow chart which shows each processing of "being a fuel-injection control routine at the time 
of a halt" in this operation gestalt. This routine is performed by ECU50 as interrupt processing for every 
predetermined time. 

[0137] If processing of ECU50 shifts to this routine, this ECU50 will judge first whether the key switch flag XIG is 
"1" in step 400. When a negative judging is carried out here, since off actuation of the key switch 52 is carried out 
ECU50 shifts processing to step 402, and reads the current fuel pressure PC from the output signal of the fuel 
pressure sensor 22 in this step 402. 

[0138] Next, ECU50 judges whether it is under the demand fuel pressure PTRGSTA computed by the "fuel pressure 
control routine" (refer to drawing 5 ) which fuel pressure PC mentioned above in step 408. When a negative judging 
is carried out here, or when an affirmation judging is carried out in said step 400, ECU50 shifts processing to step 
410. And in step 410, ECU50 sets the engine halt control flag XSTOP as "0." 

[0139] On the other hand, when an affirmation judging is carried out in step 408 (i.e., when fuel pressure PC fell and 
it is less than the demand fuel pressure PTRGSTA), ECU50 sets the engine halt control flag XSTOP as "1" in step 
412. And after performing processing of this step 412 or said step 410, ECU50 once ends processing of this routine. 
[0140] As explained above, with this operation gestalt, fuel-injection control is not started at the time of said halt, 
and the usual fuel injection continues and is performed until fuel pressure PC falls to the demand fuel pressure 
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PTRGSTA, even if off actuation of the key switch 52 is carried out. Therefore, according to this operation gestalt, 
the same operation effectiveness as the 3rd operation gestalt can be done so. 

[0141] (12) Since fuel injection is not especially suspended according to this operation gestalt before fuel pressure 
PC falls to the demand fuel pressure PTRGSTA While being able to make the demand fuel pressure PTRGSTA 
decompress this fuel pressure PC still more certainly For example, when fuel pressure PC is already less than the 
demand fuel pressure PTRGST at the time of OFF actuation of a key switch 52, in order for fuel-injection control to 
be started by the OFF actuation and coincidence at the time of a halt, operation of a diesel power plant 1 can be 
stopped more promptly. 

[0142] [The 5th operation gestalt], next the 5th operation gestalt concerning this invention are explained focusing 
on a point of difference with the 1st operation gestalt. In addition, the sign same about the same configuration as 
the operation gestalt of the above 1st is attached, and the explanation is omitted. 

[0143] In the fuel pressure control in the operation gestalt of the above 1st A key switch 52 is in on position, and 
when the engine rotational frequency NE is larger than "0" Although he was trying to set up the target fuel pressure 
PTRG uniquely based on the basic injection quantity QBASE and the engine rotational frequency NE (step 108 of 
the above "a fuel pressure control routine") When a diesel power plant 1 is in a racing condition, while setting up 
the upper limit about this target fuel pressure PTRG, he is trying to set up this target fuel pressure PTRG with this 
operation gestalt, so that this upper limit may not be exceeded. 

[0144] Hereafter, the calculation procedure of such target fuel pressure PTRG is explained to a detail. Drawing 15 is 
a flow chart which shows each processing of the "target fuel pressure calculation routine" in this operation gestalt. 
This routine is performed by ECU50 as interrupt processing for every predetermined time. 

[0145] If processing of ECU50 shifts to this routine, this ECU50 will read the basic injection quantity QBASE, the 
engine rotational frequency NE, the accelerator opening ACCP, and the vehicle speed SPD in step 500, respectively 
first And ECU 50 computes the target fuel pressure PTRG in step 502 based on the basic injection quantity QBASE 
and the engine rotational frequency NE. 

[0146] Next, ECU50 judges whether the vehicle speed SPD is "0" in step 504. When an affirmation judging is carried 
out here, ECU50 judges further whether the accelerator opening ACCP is larger than the predetermined opening 
ACCP1 in step 506. This predetermined opening ACCP1 is forjudging whether the target fuel pressure PTRG may 
be set up more highly than said demand fuel pressure PTRGSTA. That is, ECU50 judges it as that to which the 
target fuel pressure PTRG is set with buildup of the engine rotational frequency NE more highly than said demand 
fuel pressure PTRGSTA, when the accelerator opening ACCP is larger than this predetermined opening ACCP1. 
[0147] In each above-mentioned step 504,506, when the affirmation judging also of any is carried out, ECU50 shifts 
processing to step 508 as what has a diesel power plant 1 in a racing condition. 

[0148] In step 508, ECU50 computes the maximum target fuel pressure PTRGMAX based on the engine rotational 
frequency NE. This maximum target fuel pressure PTRGMAX is a upper limit concerning the target fuel pressure 
PTRG. In the memory of ECU50, the function data which defines the relation between the maximum target fuel 
pressure PTRGMAX and the engine engine speed NE at drawing 16 as a continuous line shows is memorized, and in 
case ECU50 computes the maximum target fuel pressure PTRGMAX, refer to this function data for it. As shown in 
this drawing, the maximum target fuel pressure PTRGMAX is computed so greatly that the engine rotational 
frequency NE is high. It is because it is necessary to set up similarly about the maximum target fuel pressure 
PTRGMAX which is the upper limit of this target fuel pressure PTRG since it is set up greatly in order for the target 
fuel pressure PTRG to promote atomization of a fuel so that the engine rotational frequency NE is high. 
[0149] Next, ECU50 judges whether the target fuel pressure PTRG is larger than the maximum target fuel pressure 
PTRGMAX in step 510. And when an affirmation judging is carried out here (i.e., when the target fuel pressure PTRG 
exceeds the maximum target fuel pressure PTRGMAX which is the upper limit), ECU50 sets up the maximum target 
fuel pressure PTRGMAX as target fuel pressure PTRG in step 512. 

[0150] When a negative judging is carried out in said step 504,506,510 after performing processing of this step 512 
or, ECU50 once ends processing of this routine. 

[0151] The target fuel pressure PTRG set up in this routine is once memorized by the memory of ECU50. And in 
step 108 of a "fuel pressure control routine" explained with the 1st operation gestalt, ECU50 performs processing 
after step 110, after reading this memorized target fuel pressure PTRG. 

[0152] As explained above, when a diesel power plant 1 is in a racing condition according to the fuel pressure 
control concerning this operation gestalt, the target fuel pressure PTRG is controlled to become below the 
maximum target fuel pressure PTRGMAX based on the engine rotational frequency NE. 

[0153] Drawing 17 is a timing chart which shows an example of such a fuel pressure control mode. If it gets into an 
accelerator pedal 15 gradually and a diesel power plant 1 will be in a racing condition after the timing tO shown in 
this drawing, fuel pressure PC will begin to rise with the increment in the target fuel pressure PTRG. Here, with the 
increment in the accelerator opening ACCP, in not restricting lifting of the target fuel pressure PTRG unlike this 
operation gestalt, as a two-dot chain line shows to this drawing, fuel pressure PC comes to increase. Therefore, 
although it will fall by subsequent fuel injection (at the time of a halt fuel-injection control) if off actuation of the key 
switch 52 is carried out while fuel pressure PC is rising in this way, when the fuel injection stops, fuel pressure PC 
can serve as a pressure higher than the demand fuel pressure PTRGSTA which was suitable at the time of start up. 

[0154] According to this point and this operation gestalt, since the target fuel pressure PTRG will be restricted to 
the maximum target fuel pressure PTRGMAX if the accelerator opening ACCP comes to exceed the predetermined 
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opening ACCP1 in timing t1 as a continuous line shows to this drawing, lifting of fuel pressure PC comes to be small 
suppressed after this timing tl. 

[0155] Therefore, according to this operation gestalt, in addition to the effectiveness indicated to (1) - (6) of the 
operation gestalt of the above 1st, the still more nearly following effectiveness can be done so. 

(13) Namely, even if the operational status of the diesel power plant 1 the time of an engine halt and in front of that 
is in a racing condition according to this operation gestalt Since the fuel pressure PC in the racing condition is 
stopped below at the maximum target fuel pressure PTRGMAX, (14) which can avoid generating of the noise 
resulting from fuel injection being performed with excessive injection pressure at the time of restart, and can realize 
good engine start up — with this operation gestalt especially When a diesel power plant 1 is in a racing condition, 
the target fuel pressure PTRG is not only set up low. Only when the upper limit PTRGMAX concerning this target 
fuel pressure PTRG, i.e., the maximum target fuel pressure, is set up and the target fuel pressure PTRG exceeds 
the maximum target fuel pressure PTRGMAX, this target fuel pressure PTRG is changed so that it may become 
equal to the maximum target fuel pressure PTRGMAX. Therefore, since this target fuel pressure PTRG is not 
restricted when a diesel power plant 1 is in a racing condition, and the target fuel pressure PTRG is below the 
maximum target fuel pressure PTRGMAX, racing operation equivalent to the former can be performed. 
[0156] [The 6th operation gestalt], next the 6th operation gestalt concerning this invention are explained focusing 
on the operation gestalt and point of difference of the above 5th. In addition, the sign same about the same 
configuration as the 1st operation gestalt mentioned above is attached, and the explanation is omitted. 
[0157] When a diesel power plant 1 is in a racing condition, he is trying to restrict the magnitude of the target fuel 
pressure PTRG with this operation gestalt by carrying out loss-in-quantity amendment of the basic injection 
quantity QBASE, and computing the target fuel pressure PTRG based on the basic injection quantity QBASE after 
the amendment, although the magnitude of the target fuel pressure PTRG was restricted with the 5th operation 
gestalt when a diesel power plant 1 was in a racing condition as mentioned above. 

[0158] Hereafter, amendment processing of such basic injection quantity QBASE is explained to a detail. Drawing 18 
is a flow chart which shows each processing of the "fuel-oil-consumption calculation routine" in this operation 
gestalt. This routine is performed by ECU50 as interrupt processing for every predetermined time. 
[0159] If processing of ECU50 shifts to this routine, this ECU50 will read the engine rotational frequency NE, the 
accelerator opening ACCP, and the vehicle speed SPD in step 600, respectively first. And ECU50 computes the 
basic injection quantity QBASE in step 602 based on the accelerator opening ACCP and the engine rotational 
frequency NE. 

[0160] Next, ECU50 judges whether the vehicle speed SPD is "0" in step 604. When an affirmation judging is carried 
out here, ECU50 shifts processing to step 606. In this step 606, ECU50 judges whether the accelerator opening 
ACCP is larger than the predetermined opening ACCP1 like processing of step 506 of the above "a target fuel 
pressure calculation routine." 

[0161] In each above-mentioned step 604,606, when the affirmation judging also of any is carried out ECU50 shifts 
processing to step 608 as what has a diesel power plant 1 in a racing condition. 

[0162] In step 608, ECU50 computes the maximum basic injection quantity QBASEMAX based on the engine 
rotational frequency NE. This maximum basic injection quantity QBASEMAX is a upper limit concerning the basic 
injection quantity QBASE. In the memory of ECU50, the function data which defines the relation between the 
maximum basic injection quantity QBASEMAX and the engine engine speed NE at drawing 19 as a continuous line 
shows is memorized, and in case ECU50 computes the maximum basic injection quantity QBASEMAX, refer to this 
function data for it. As shown in this drawing, the maximum basic injection quantity QBASEMAX is computed so 
greatly that the engine rotational frequency NE is high. When the engine rotational frequency NE is high, it is 
because it is necessary to promote atomization of a fuel by setting up more greatly the maximum basic injection 
quantity QBASEMAX which is the upper limit of the basic injection quantity QBASE, and increasing the target fuel 
pressure PTRG. 

[0163] Next, ECU50 judges whether the basic injection quantity QBASE is larger than the maximum basic injection 
quantity QBASEMAX in step 610. And when an affirmation judging is carried out here, ECU50 sets up the maximum 
basic injection quantity QBASEMAX as basic injection quantity QBASE in step 612. 

[0164] When a negative judging is carried out in said step 604,606,610 after performing processing of this step 612 
or, ECU50 shifts processing to step 614. And ECU50 once ends processing of this routine, after setting up both 
smaller one as the last injection quantity QFIN as compared with the basic injection quantity QBASE and the 
maximum injection quantity QMAX, as mentioned above. 

[0165] The basic injection quantity QBASE computed in this routine is once memorized by the memory of ECU50. 
And in step 108 of a "fuel pressure control routine" explained with the 1st operation gestalt ECU50 performs 
processing after step 1 10, after computing the target fuel pressure PTRG based on this memorized basic injection 
quantity QBASE. 

[0166] As explained above, when a diesel power plant 1 is in a racing condition according to the fuel pressure 
control concerning this operation gestalt, the basic injection quantity QBASE is controlled to become below the 
maximum basic injection quantity QBASEMAX based on the engine rotational frequency NE. 

[0167] Drawing 20 is a timing chart which shows an example of such a fuel-oil-consumption control mode. In the 
timing tO shown in this drawing, if it gets into an accelerator pedal 15 gradually and a diesel power plant 1 will be in a 
racing condition, the basic injection quantity QBASE will begin to rise with the increment in the accelerator opening 
ACCP. Here, the basic injection quantity QBASE comes to increase further as a two-dot chain line shows to this 
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drawing and buildup of the accelerator opening ACCP increases further, in not restricting lifting of the basic 
injection quantity QBASE unlike this operation gestalt. And since the target fuel pressure PTRG increases with 
buildup of such basic injection quantity QBASE, fuel pressure PC comes (see the two-dot chain line shown in 
drawing 17 ) to rise greatly. 

[0168] On the other hand, with this operation gestalt, if the accelerator opening ACCP comes to exceed the 
predetermined opening ACCP1 in timing t1 as a continuous line shows to this drawing, in order to restrict the basic 
injection quantity QBASE to below the maximum basic injection quantity QBASEMAX after this timing t1, lifting of 
the both sides of this basic injection quantity QBASE and fuel pressure PC (see the continuous line shown in 
drawing 17 ) will come to be suppressed small. 

[0169] Therefore, according to this operation gestalt, in addition to the effectiveness indicated to (13) of the 
effectiveness indicated to (1) - (6) of the 1st operation gestalt mentioned above, and the operation gestalt of the 
above 5th, and (14), the still more nearly following effectiveness can be done so. 

[0170] (15) That is, when a diesel power plant 1 is in a racing condition, while the basic injection quantity QBASE is 
restricted to below the maximum basic injection quantity QBASEMAX according to this operation gestalt, buildup of 
the engine rotational frequency NE is also controlled by limit of this basic injection quantity QBASE. Therefore, 
reduction of the amount of exhaust gas at the time of racing operation and improvement in fuel consumption can be 
aimed at. 

[0171] (16) Especially, with this operation gestalt, when a diesel power plant 1 was in a racing condition, the basic 
injection quantity QBASE was not only set up low, but only when the upper limit QBASEMAX concerning this basic 
injection quantity QBASE, i.e., the maximum basic injection quantity, is set up and this basic injection quantity 
QBASE exceeds the maximum basic injection quantity QBASEMAX, this basic injection quantity QBASE is changed 
so that it may become equal to the maximum basic injection quantity QBASEMAX. Therefore, since the basic 
injection quantity QBASE is not restricted when a diesel power plant 1 is in a racing condition, and the basic 
injection quantity QBASE is below the maximum basic injection quantity QBASEMAX, racing operation equivalent to 
the former can be performed. 

[0172] [The 7th operation gestalt], next the 7th operation gestalt concerning this invention are explained focusing 
on a point of difference with the operation gestalt of the above 6th. In addition, the sign same about the same 
configuration as the 1st operation gestalt mentioned above is attached, and the explanation is omitted. 
[0173] Based on the accelerator opening ACCP, he computes the basic injection quantity QBASE, and is trying to 
compute the target fuel pressure PTRG and the last injection quantity QFIN in the fuel pressure control unit 
concerning the 1st operation gestalt based on this basic injection quantity QBASE further, as mentioned above. 
Therefore, these targets fuel pressure PTRG and the last injection quantity QFIN are functions which all make the 
accelerator opening ACCP a parameter, and change according to the magnitude of this accelerator opening ACCP. 
[0174] This accelerator opening ACCP is suitably amended, when a diesel power plant 1 is in a racing condition, and 
he is trying to compute said basic injection quantity QBASE with this operation gestalt based on the accelerator 
opening ACCP after that amendment (henceforth "the accelerator opening ACCPCON for control"). 
[0175] Hereafter, the amendment procedure of this accelerator opening ACCP is explained to a detail. Drawing 21 is 
a flow chart which shows each processing of the "accelerator opening amendment routine" in this operation gestalt. 
This routine is performed by ECU50 as interrupt processing for every predetermined time. 

[0176] If processing of ECU50 shifts to this routine, this ECU50 will read the engine rotational frequency NE, the 
basic injection quantity QBASE, the accelerator opening ACCP, and the vehicle speed SPD in step 700, respectively 
first. 

[0177] Next, ECU50 judges whether the vehicle speed SPD is "0" in step 704. When an affirmation judging is carried 
out here, ECU50 judges further whether the accelerator opening ACCP is larger than the predetermined opening 
ACCP1 like processing of step 606 of the above "a fuel-oil-consumption control routine" in step 706. 
[0178] In each above-mentioned step 704,706, when the affirmation judging also of any is carried out, ECU50 shifts 
processing to step 708 as what has a diesel power plant 1 in a racing condition. In step 708, ECU50 computes the 
maximum accelerator opening ACCPMAX based on the engine rotational frequency NE. This maximum accelerator 
opening ACCPMAX is a upper limit concerning the accelerator opening ACCP. In the memory of ECU50, the 
function data which defines the relation between the maximum accelerator opening ACCPMAX and the engine 
engine speed NE at drawing 22 as a continuous line shows is memorized, and in case ECU50 computes the maximum 
accelerator opening ACCPMAX, refer to this function data for it. As shown in this drawing, the maximum accelerator 
opening ACCPMAX is computed so greatly that the engine rotational frequency NE is high. When the engine 
rotational frequency NE is high, it is because it is necessary to promote atomization of a fuel by setting up the 
maximum accelerator opening ACCPMAX more greatly and increasing the target fuel pressure PTRG. 
[0179] Next, ECU50 judges whether the accelerator opening ACCP is larger than the maximum accelerator opening 
ACCPMAX in step 710. When an affirmation judging is carried out here (i.e., when the accelerator opening ACCP has 
exceeded the maximum accelerator opening ACCPMAX), ECU50 sets up the maximum accelerator opening 
ACCPMAX as an accelerator opening ACCPCON for control in step 712. 

[0180] On the other hand, in said each step 704,706,710, when a negative judging is carried out, as for ECU50, 
ECU50 sets up the accelerator opening ACCPCON for control in step 714 equally to the accelerator opening ACCP 
based on the output signal of the accelerator sensor 20. 

[0181] And after ECU50 performs each processing of the above-mentioned step 712,714 and performing it, it once 
ends processing of this routine. ECU50 computes the basic injection quantity QBASE based on the accelerator 
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opening ACCPCON for control set up as mentioned above. And ECU50 computes the target fuel pressure PTRG 
based on this basic injection quantity QBASE in the "fuel pressure control routine" explained with the 1st operation 
gestalt while computing the last injection quantity QFIN based on this basic injection quantity QBASE (step 108). 
[0182] Therefore, when the accelerator opening ACCPCON for control is restricted to the maximum accelerator 
opening ACCPMAX at the time of racing operation of a diesel power plant 1, while the basic injection quantity 
QBASE is set up small relatively, the last injection quantity QFIN based on this basic injection quantity QBASE and 
the target fuel pressure PTRG will be set up small relatively. 

[0183] consequently, this operation gestalt — getting twisted — the effectiveness indicated like the 6th operation 
gestalt to (13) of the effectiveness indicated to (1) - (6) of the 1st operation gestalt mentioned above, and the 
operation gestalt of the above 5th, and (14) — in addition, the effectiveness indicated to the above (15) and (16) 
can be done so. 

[0184] [The 8th operation gestalt], next the 8th operation gestalt concerning this invention are explained focusing 
on a point of difference with the operation gestalt of the above 1st. In addition, the sign same about the same 
configuration as the 1st operation gestalt mentioned above is attached, and the explanation is omitted. 
[0185] Drawing 23 is the outline block diagram showing the fuel pressure control unit of the accumulator fuel- 
injection device in this operation gestalt As shown in this drawing, another solenoid valve 12 is formed in the return 
piping 1 1 which connects return port 3a of a solenoid valve 3 (for injector control), and a fuel tank 8. This solenoid 
valve 12 is equipped with the spool (graphic display abbreviation) and the solenoid (graphic display abbreviation) of 
the couple located in the both sides of this spool. ECU50 opens and closes the fuel path in the return piping 11 by 
carrying out on-off control of each solenoid, and changing the location of a spool. In addition, this solenoid valve 12 
holds the switching condition before that input, unless the control signal from ECU50 is inputted. 
[0186] By the way, in connection with the switching action of an injector 2, the fuel leaked out to the interior, and 
the leaked fuel already explained being returned to a fuel tank 8 through the return piping 1 1 from return port 3a. 
Here, when the injector 2 is in the clausilium condition, a fuel does not leak out inside this injector 2 fundamentally. 
However, when the injector 2 (a solenoid valve 3 is included) has many moving-part material and the advice parts of 
each [ these ] moving-part material and said division material slide repeatedly, very small path clearance may be 
formed among both. For this reason, even if the injector 2 is held at the clausilium condition, the situation that they 
leak out gradually inside an injector 2, and are returned to a fuel tank 8 through the return piping 1 1 although the 
fuels in a common rail 4 are very few may occur. For this reason, even if fuel pressure PC is controlled by the 
demand fuel pressure PTRGSTA suitable for start up at the time of an engine halt (timing t1), as a two-dot chain 
line shows to drawing 25 , fuel pressure PC falls with the passage of time, and fuel injection may be performed with 
the fuel pressure PC lower than this demand fuel pressure PTRGSTA at the time of next start up (timing t2). 
[0187] In order to avoid that such a situation occurs, he is trying to control said solenoid valve 12 by the following 
control modes with this operation gestalt. Drawing 24 is a flow chart which shows each processing of the "solenoid- 
valve control routine" in this operation gestalt. This routine is performed by ECU50 as interrupt processing for 
every predetermined time. 

[0188] If processing of ECU50 shifts to this routine, this ECU50 will judge first whether the key switch flag XIG is 
"1" in step 800. When a negative judging is carried out here (i.e., when off actuation of the key switch 52 is carried 
out), ECU50 shifts processing to step 801. 

[0189] In step 801, ECU50 computes the minimum decision value PCLOW and the upper limit decision value PCHI. 
This upper limit decision value PCHI and said minimum decision value PCLOW are values set up on the basis of said 
demand fuel pressure PTRGSTA, and the minimum decision value PCLOW is set as the pressure value with the 
upper limit decision value PCHI higher than the demand fuel pressure PTRGSTA by the pressure value lower than 
this demand fuel pressure PTRGSTA again, respectively. 

[0190] Next, ECU50 shifts processing to step 802, and judges whether the main relay flag XMR is "1" in this step 
802. When an affirmation judging is carried out here, ECU50 shifts processing to step 804. 

[0191] In step 804, ECU50 judges whether fuel pressure PC is under the minimum decision value PCLOW. When a 
negative judging is carried out here, ECU50 judges further whether fuel pressure PC is larger than the upper limit 
decision value PCHI in step 808. 

[0192] And when an affirmation judging is carried out in said step 804 (i.e., when fuel pressure PC is less than the 
minimum decision value PCLOW), ECU50 closes the return piping 1 1 by carrying out clausilium control of the 
solenoid valve 12. Therefore, the migration of a fuel into a fuel tank 8 from the injector 2 which led the return piping 
1 1 comes to be regulated. 

[0193] On the other hand, when an affirmation judging is carried out in step 808 (i.e., when fuel pressure PC exceeds 
the upper limit decision value PCHI), ECU50 carries out valve-opening control of the solenoid valve 12, and opens 
the return piping 11. Therefore, the migration of a fuel into a fuel tank 8 from the injector 2 which led the return 
piping 1 1 comes to be permitted. 

[0194] Moreover, when a negative judging is carried out in each step 804,808 (i.e., when fuel pressure PC is between 
the minimum decision value PCLOW and the upper limit decision value PCHI), ECU50 once ends the processing in 
this routine, without changing the switching condition of a solenoid valve 12. That is, the pressure field 
(PCLOW<=PC<=PCHI) near [ such ] the demand fuel pressure PTRGSTA serves as the so-called neutral zone. 
Even if it may change fuel pressure PC near the demand fuel pressure PTRGSTA by setting up such a neutral zone, 
generating of the hunting phenomenon in a solenoid valve 12 is controlled. 

[0195] On the other hand, when an affirmation judging is carried out in step 800 mentioned above, ECU50 judges 
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whether the engine rotational frequency NE is larger than the predetermined value NE1 in step 810. This 
predetermined value NE1 will be forjudging whether the engine rotational frequency NE rose and the fuel pressure 
feed ratio of the supply pump 6 became large enough, if it puts in another way whether the diesel power plant 1 
shifted to the high-order detonation condition. 

[0196] For example, although ON actuation of the key switch 52 was carried out, when the dieset power plant 1 has 
not yet shifted to a high-order detonation condition (NE<=NE1), ECU50 controls a solenoid valve 12 in the clausilium 
condition in step 806. The fuel pressure PC currently held during the engine halt at the demand fuel pressure 
PTRGSTA seems therefore, not to fall rapidly, when ON actuation of the key switch 52 is carried out. On the other 
hand, when a diesel power plant 1 shifts to a high-order detonation condition and the engine rotational frequency NE 
rises (NE>NE1), ECU50 shifts processing to step 812, and controls a solenoid valve 12 in the valve-opening 
condition. As [ prevent / since the fuel leaked inside the injector 2 is returned to a fuel tank 8 through the return 
piping 1 1 / with the fuel which the switching action of this injector 2 leaked / therefore, ] 

[0197] Moreover, when a negative judging is carried out in step 802 mentioned above, or after performing processing 
of each above-mentioned step 806,812, ECU50 once ends processing of this routine. 

[0198] According to this operation gestalt, after off actuation of a key switch 52, as explained above, if fuel pressure 
PC is less than the minimum decision value PCLOW, a solenoid valve 12 will be controlled by the clausilium 
condition and the migration of a fuel into a fuel tank 8 from the injector 2 which led the return piping 11 will be 
regulated. Therefore, as a continuous line shows to drawing 25 , even if a fuel leaks out inside an injector 2 during an 
engine halt, this fuel pressure PC is in the demand fuel pressure PTRGSTA, abbreviation, etc. by carrying out, and 
comes to be held at a pressure so that it may originate in the break through and fuel pressure PC may not fall at 
the period from the time of an engine halt (timing t1) to the time of restart (timing t2). 

[0199] Consequently, according to this operation gestalt, in addition to the effectiveness indicated to (1) - (6) of the 
operation gestalt of the above 1st, the still more nearly following effectiveness can be done so. 
(17) Namely, according to this operation gestalt, at the time of restart, fuel injection can be performed now by the 
proper pressure by controlling lowering of the fuel pressure PC after an engine halt. Therefore, the startability of a 
diesel power plant 1 can be raised. Moreover, since the consideration on design of adopting a more large-sized pump 
and absorbing the individual difference becomes unnecessary for example, when individual difference is in the 
pressure-up capacity of the supply pump 6, it will become desirable also when attaining the miniaturization of the 
whole equipment. 

[0200] By the way, after ON actuation of the key switch 52 is carried out so that it may not be prevented with the 
fuel which the switching action of an injector 2 leaked to the interior, it is necessary to control a solenoid valve 12 
in the valve-opening condition fundamentally, and to open said return piping 1 1. However, if a solenoid valve 12 is 
controlled in the valve-opening condition at ON actuation of a key switch 52 and coincidence, since fuel feeding 
with the supply pump 6 is inadequate, the situation that the fuel pressure PC currently held at the demand fuel 
pressure PTRGSTA falls rapidly will occur. 

[0201] (18) He is trying to hold a solenoid valve 12 with a clausilium condition until the fuel pressure feed ratio of 

the supply pump 6 increases in sufficient amount even after ON actuation of the key switch 52 is carried out if it is 

in this point and this operation gestalt. Therefore, a rapid reduction of the fuel pressure PC at the time of the above 

start up can be prevented, and improvement in more positive startability can be aimed at. 

[0202] Each operation gestalt explained above can change and carry out a configuration as follows. 

- Although the demand fuel pressure PTRGSTA was set up based on the cooling water temperature THW, you may 

make it set this demand fuel pressure PTRGSTA as drawing 6 as constant value with the operation gestalt of the 

above 1-6ths, as a two-dot chain line shows. Moreover, you may make it amend the demand fuel pressure 

PTRGSTA computed based on this cooling water temperature THW so that the demand fuel pressure PTRGSTA 

may become large, so that said fuel temperature THF is high. By performing such amendment, the fuel pressure PC 

at the time of an engine halt is controllable to the pressure for which it was suitable with restart. 

[0203] - Although it is before and after off actuation of a key switch 52 and the feedback multiplier K was changed 

with the operation gestalt of the above 1-6ths, you may make it set this up as constant value irrespective of off 

actuation of this switch 52. Or you may make it change after OFF actuation of a key switch 52 into the bigger value 

K2 (> K1) than the value K1 before this OFF actuation, as an alternate long and short dash line shows to drawing 7 . 

[0204] - With the operation gestalt of the above 3rd, it was made to perform the usual fuel injection continuously 
until the predetermined time (injection duration time NECT) based on the off tide Seki rotational frequency NEOFF 
had passed since the time of off actuation of a key switch 52. On the other hand, while starting fuel-injection 
control immediately at the time of a halt from the event of off actuation of the key switch 52 being carried out, for 
example, you may make it set up so small that the off tide Seki rotational frequency NEOFF be high the percentage 
reduction of the fuel oil consumption in this injection control. When the fuel pressure PC at the time of OFF 
actuation of a key switch 52 is high, this fuel pressure PC can be made to decompress also by such configuration 
more certainly than the demand fuel pressure PTRGSTA. 

[0205] - With the 3rd applied configuration of the above, the injection duration time NECT was set up again so long 
that the off tide Seki rotational frequency NEOFF is high. On the other hand, you may make it, set this injection 
duration time NECT as drawing 10 as fixed time amount NECT3 for example, as a two-dot chain line shows. 
Incidentally, as for this fixed time amount NECT3, it is desirable to be set up so that the demand fuel pressure 
PTRGSTA can be made to decompress fuel pressure PC certainly irrespective of the magnitude of the magnitude of 
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the OFF tide Seki engine speed NEOFF and the fuel pressure PC at the time of OFF actuation of a key switch 52 if 
it puts in another way. 

[0206] - Further, with the operation gestalt of the above 3rd, although the duration time (injection duration time 
NECT) of the fuel injection after OFF actuation of a key switch 52 was set up based on the OFF tide Seki rotational 
frequency NEOFF, this duration time (henceforth "the injection duration time QCT") can also be set up as follows 
by changing a part of processing in "being a fuel-injection control routine at the time of a halt" mentioned above. 
[0207] That is, in step 302, after setting up the basic injection quantity QBASE in the event of off actuation of the 
key switch 52 being carried out as basic injection quantity QBASEOFF at the time of OFF, in step 304, the injection 
duration time QCT is computed based on the basic injection quantity QBASEOFF at the time of OFF. Here, like the 
relation between the OFF tide Seki rotational frequency NEOFF mentioned above and the injection duration time 
NECT (refer to drawing 10 ) t this injection duration time QCT is computed for a long time, so that the basic injection 
quantity QBASEOFF is large at the time of OFF. It is because the time amount which is needed for there being an 
inclination for the fuel pressure PC at the time of off actuation of a key switch 52 to become high, and making the 
demand fuel pressure PTRGSTA decompress this fuel pressure PC becomes long, so that the basic injection 
quantity QBASEOFF is large at the time of OFF. 

[0208] Also by the above configurations, the same operation effectiveness as the 3rd operation gestalt can be done 
so. 

- When fuel pressure PC was less than the demand fuel pressure PTRGSTA, he sets the engine halt control flag 
XSTOP as "1", and was trying to suspend the usual fuel-injection control with the operation gestalt of the above 
4th (when for an affirmation judging to be carried out in step 408 shown in drawing 14 ). That is, although the 
decision criterion of whether to suspend the usual fuel-injection control was made into the demand fuel pressure 
PTRGSTA with the 4th operation gestalt, this decision criterion does not necessarily need to be this demand fuel 
pressure PTRGSTA. Since fuel-injection control is performed following on the usual fuel-injection control at the 
time of a halt, while fuel-injection control is performed at the time of this halt, it is because the pressure up of fuel 
pressure PC or reduced pressure is possible. 

[0209] - With the operation gestalt of the above 5-7ths, the maximum target fuel pressure PTRGMAX, the maximum 
basic injection quantity QBASEMAX, and the maximum accelerator opening ACCPMAX are set up, and the target 
fuel pressure PTRG, the basic injection quantity QBASE, and the accelerator opening ACCP were restricted to 
below each [ these ] upper limits PTRGMAX, QBASEMAX, and ACCPMAX. On the other hand, when a diesel power 
plant 1 is in a racing condition, you may make it, restrict the magnitude of each [ these ] controlled variables PTRG, 
QBASE, and ACCP for example, by carrying out the multiplication of the correction factor «1) to these targets fuel 
pressure PTRG, the basic injection quantity QBASE, and the accelerator opening ACCP. 

[0210] - The maximum target fuel pressure PTRGMAX which is the upper limit of the target fuel pressure PTRG 
with the operation gestalt of the above 5-7ths Although the maximum accelerator opening ACCPMAX which is the 
upper limit of the maximum basic injection quantity QBASEMAX which is the upper limit of the basic injection 
quantity QBASE, and the accelerator opening ACCP was set up so greatly that the engine rotational frequency NE 
becomes high You may make it set these maximum target fuel pressure PTRGMAX, the maximum basic injection 
quantity QBASEMAX, and the maximum accelerator opening ACCPMAX as drawing 16 , and 19 and 22 as constant 
value irrespective of the magnitude of the engine rotational frequency NE, as a two-dot chain line shows. 
[021 1] - Although it was made to judge with what has a diesel power plant 1 in a racing condition again when the 
vehicle speed SPD was "0" and the accelerator openings ACCP were one or more predetermined openings ACCP in 
the operation gestalt of the above 5-7ths For example, when the gear location of the change gear in a car is located 
in a neutral location or a parked position and the accelerator opening ACCP or the engine engine speed NE 
becomes beyond a predetermined value, you may make it judge with a diesel power plant 1 being in a racing 
condition. Moreover, when the vehicle speed SPD is set to "0", or only when the gear location of a change gear 
turns into a neutral location or a parked position, you may make it restrict the above-mentioned controlled variables 
PTRG, QBASE, and ACCP as that in which the operational status of a diesel power plant 1 may shift to a racing 
condition. 

[0212] - Although he was trying to make the demand fuel pressure PTRGSTA decompress the fuel pressure PC in a 
common rail 4 by the fuel injection by the injector 2, you may make it make fuel pressure PC decompress with the 
above 3rd and the operation gestalt of 4 by preparing a relief valve in this common rail 4, and, for example, carrying 
out closing motion control of this valve by ECU50. 

[0213] - Although the usual fuel injection was continued with the above 1st and the operation gestalt of 2, 5-8 after 
off actuation of the key switch 52 is carried out until predetermined time passed, you may make it suspend fuel 
injection to off actuation of this switch 52 and coincidence for example. Thus, it is because a crankshaft rotates by 
inertia even if fuel injection is suspended, so feeding of a fuel can be performed until a revolution of this crankshaft 
stops thoroughly and operation of the supply pump 6 stops. 

[0214] - Although the fuel pressure control device of the accumulator fuel-injection device concerning this 
invention was applied to the diesel power plant 1 with each above-mentioned operation gestalt, this fuel pressure 
control device is also applicable to the so-called direct fuel -injection gasoline engine which injected the fuel from 
the injector directly to the combustion chamber. Even if it is in such a direct fuel-injection gasoline engine, it is 
because it has pressure accumulation piping (delivery pipe) which stores a fuel in the state of high voltage like said 
common rail 4. 

[0215] Hereafter, the technical thought which can be grasped from each above-mentioned operation gestalt is 
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indicated with the effectiveness. 

(1) Pressure accumulation piping in which the fuel fed from a fuel feeding pump is stored in the state of high voltage, 
A fuel pressure detection means to detect the fuel pressure in this pressure accumulation piping, and the fuel- 
injection means which carries out injection supply of the fuel in said pressure accumulation piping at an internal 
combustion engine, A target preassure setting-out means to set up the target preassure applied to the fuel 
pressure in said pressure accumulation piping based on said internal combustion engine's operational status, In the 
fuel pressure control unit of the accumulator fuel-injection device equipped with the fuel pressure control means 
which carries out feedback control of the fuel pressure feed ratio of said fuel feeding pump based on the deflection 
of said fuel pressure detected and said target preassure set up A key switch mode detection means to detect that 
said internal combustion engine's key switch was changed to engine stop mode, The fuel pressure control unit of the 
accumulator fuel-injection device characterized by having further a target preassure modification means to change 
said target preassure into the demand pressure at the time of engine start up when the change of said key switch is 
detected. 

[0216] According to the above-mentioned configuration, in case an internal combustion engine is made to restart, 
fuel injection comes to be performed with the injection pressure suitable for engine start up. Consequently, the 
nonconformity resulting from fuel injection being performed with the injection pressure unsuitable for engine start 
up, such as lowering of startability and buildup of the noise, can be avoided, and good engine start up can be 
realized. 

[0217] (2) Said target preassure modification means is the fuel pressure control device of the accumulator fuel- 
injection device characterized by changing said target preassure into a high pressure value as a demand pressure at 
the time of said engine start up, so that engine temperature in case the change of said key switch is detected in the 
fuel pressure control device of the accumulator fuel-injection device indicated above (1) is low. 
[0218] according to the above-mentioned configuration, the operation effectiveness equivalent to the configuration 
of the above (1) can be done so — in addition, after an engine is suspended, when restart is performed to the inside 
of a short time, the atomization condition of the fuel which suited more to the engine temperature at the time of 
restart can be acquired. 

[0219] (3) In the fuel pressure control unit of the accumulator fuel-injection device indicated above (1) Drive said 
fuel feeding pump with said internal combustion engine, and said fuel-injection means performs fuel injection, and 
makes operation of said internal combustion engine continue after the change of said key switch is detected until 
predetermined time passes. Said fuel pressure control means is the fuel pressure control unit of the accumulator 
fuel-injection device characterized by increasing the feedback gain which starts said feedback control when the 
change of said key switch is detected as compared with the time of said change not being detected. 
[0220] Fuel feeding with a fuel feeding pump can be performed until predetermined time passes, fuel injection stops 
and operation of an internal combustion engine stops, if it is in the above-mentioned configuration. Here, when the 
key switch is changed to engine stop mode, as compared with the time of a change not being detected, feedback 
control of the fuel pressure feed ratio of a fuel feeding pump is carried out by bigger feedback gain. Therefore, by 
the time it comes to change with a bigger change rate, an engine stops the fuel pressure in pressure accumulation 
piping and fuel feeding with a fuel feeding pump becomes impossible, this fuel pressure can be certainly completed 
as a target preassure, i.e., the demand pressure at the time of engine start up. 

[0221] (4) In the fuel pressure control unit of the accumulator fuel-injection device indicated above (1) Drive said 
fuel feeding pump with said internal combustion engine, and said fuel-injection means performs fuel injection, and 
makes operation of said internal combustion engine continue after the change of said key switch is detected until 
predetermined time passes. When the change of said key switch is detected, said fuel pressure control means So 
that a fuel pressure feed ratio may serve as max, when said fuel pressure detected is smaller than said target 
preassure Moreover, the fuel pressure control unit of the accumulator fuel-injection device characterized by 
controlling said fuel feeding pump so that fuel feeding stops, when said fuel pressure detected is said more than 
target preassure. 

[0222] Since the change rate at the time of being completed as the demand pressure at the time of engine start up 
by fuel pressure serves as max according to the above-mentioned configuration, by the time an engine stops and 
fuel feeding with a fuel feeding pump becomes impossible, this fuel pressure can be completed as the demand 
pressure at the time of engine start up still more certainly. 
[0223] 

[Effect of the Invention] If a halt actuation means is changed to engine stop mode, he is trying to control the fuel 
pressure in pressure accumulation piping by invention indicated to claim 1 thru/or 6 to the demand pressure at the 
time of engine start up. Therefore, in case an internal combustion engine is made to restart, fuel injection comes to 
be performed with the injection pressure suitable for engine start up. Consequently, the nonconformity resulting 
from fuel injection being performed with the injection pressure unsuitable for engine start up, such as lowering of 
startability and buildup of the noise, can be avoided, and good engine start up can be realized. 

[0224] Since control concerning the fuel pressure of the above pressure accumulation piping is realizable even if it 
does not prepare separately pressure-regulator styles, such as a pump for carrying out pressure up of the fuel 
pressure, and a relief valve for making the pressure of this fuel pressure lower, according to invention especially 
indicated to claim 2 or 3, it becomes possible to attain simplification of the configuration in a fuel pressure control 
unit. 

[0225] Moreover, according to invention indicated to claim 4 or 5, the amount of pressure lowering of the fuel 
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pressure by fuel injection can be appropriately set up according to engine operational status. According to invention 
especially indicated to claim 4, though the fuel pressure in pressure accumulation piping has far exceeded the 
demand pressure at the time of engine start up, the pressure of fuel pressure comes to be certainly lowered by 
even the demand pressure. Therefore, buildup of the noise resulting from fuel injection being performed with 
excessive injection pressure at the time of engine restart can be avoided more certainly. 

[0226] Moreover, according to invention indicated to claim 7 thru/or 12, it sets under the specific service conditions 
at the time of a halt of an internal combustion engine and racing operation etc. Since the fuel pressure in pressure 
accumulation piping is controlled to approach the demand pressure at the time of engine start up rather than the 
demand pressure in a service condition just before becoming the demand pressure or the specific service condition 
in a specific service condition, In case an internal combustion engine starts again, fuel injection will be performed 
with the injection pressure suitable for engine start up. Consequently, the nonconformity resulting from fuel injection 
being performed with the injection pressure unsuitable for engine start up, such as lowering of startability and 
buildup of the noise, can be avoided, and good engine start up can be realized. 

[0227] Since buildup of an engine rotational frequency is also controlled with a limit of this injection quantity while 
the injection quantity is relatively restricted to a small amount according to invention especially indicated to claim 
10, when an internal combustion engine is in a racing condition, reduction of the amount of exhaust gas and 
improvement in fuel consumption can be aimed at 

[0228] Furthermore, since according to invention indicated to claim 1 1 or 12 neither these fuel pressure nor fuel oil 
consumption is restricted when an internal combustion engine is in a racing condition, and the fuel pressure and fuel 
oil consumption in pressure accumulation piping are below a upper limit corresponding to each, racing operation 
equivalent to the former can be performed. 



[Translation done.] 
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IThis document has been translated by computer. So the translation may not reflect the original precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram showing the fuel pressure control unit of the accumulator fuel-injection 
device in the 1st operation gestalt. 

[Drawing 2] The graph which shows the change of the basic injection quantity based on an engine rotational 
frequency and an accelerator opening. 

[Drawing 3] The graph which shows the change of target fuel pressure based on an engine rotational frequency and 
the basic injection quantity. 

[Drawing 4] The timing chart which shows change of the switching condition of PCV, a fuel pressure feed ratio, and 
the amount of plunger lifts. 

[Drawing 5] The flow chart which shows the control procedure of the fuel pressure in the 1st operation gestalt. 
[Drawing 6] The graph which shows the relation between cooling water temperature and demand fuel pressure. 
[Drawing 7] The graph which shows the relation between an off tide Seki engine speed and a feedback multiplier. 
[Drawing 8] The timing chart which shows the example of change of the fuel pressure after off actuation of a key 
switch. 

[Drawing 9] The flow chart which shows the control procedure of the fuel pressure in the 2nd operation gestalt. 
[Drawing 10] The graph which shows the relation between an off tide Seki rotational frequency and injection 
duration time. 

[Drawing 1 1] The flow chart which shows the control procedure of the fuel injection in the 3rd operation gestalt. 
[Drawing 12] The timing chart which shows the example of change of the engine engine speed after off actuation of 
a key switch. 

[Drawing 13] The timing chart which shows the example of change of the fuel pressure after off actuation of a key 
switch. 

[Drawing 14] The flow chart which shows the control procedure of the fuel injection in the 4th operation gestalt. 
[Drawing 15] The flow chart which shows the calculation procedure of the target fuel pressure in the 5th operation 
gestalt. 

[Drawing 16] The graph which shows the relation between an engine rotational frequency and the maximum target 
fuel pressure. 

[Drawing 17] The timing chart which shows the example of change of the fuel pressure at the time of racing 
operation. 

[Drawing 18] The flow chart which shows the calculation procedure of the fuel oil consumption in the 6th operation 
gestalt. 

[Drawing 19] The graph which shows the relation between an engine rotational frequency and the maximum basic 
injection quantity. 

[Drawing 20] The timing chart which shows the example of change of the basic injection quantity at the time of 
racing operation. 

[Drawing 21] The flow chart which shows the amendment procedure of the accelerator opening in the 7th operation 
gestalt. 

[Drawing 22] The graph which shows the relation between an engine rotational frequency and the maximum 
accelerator opening. 

[Drawing 23] The outline block diagram showing the fuel pressure control unit of the accumulator fuel -injection 
device in the 8th operation gestalt. 

[Drawing 24] The flow chart which shows the control procedure of the solenoid valve in the 8th operation gestalt 
[Drawing 25] The timing chart which shows the example of change of the fuel pressure under engine halt. 
[Description of Notations] 

1 [ — A supply pump, 10 / — PCV, 15 / — An accelerator pedal, 20 / — An accelerator sensor, 21 / — A coolant 
temperature sensor, 22 / — A fuel pressure sensor, 23 / — A fuel temperature sensor, 24 / — An intake-pressure 
sensor, 25 / — A crank sensor, 26 / — A cam sensor, 50 / — ECU, 52 / — Key switch. ] — A diesel power plant, 

2 — An injector, 4 — A common rail, 6 



[Translation done.] 
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5i^i:iiteISr^ry^l 0 6 dlTfT U «IB8IhHE« 

[ 0 0 7 3 ] r (D^r 7 / 1 0 6 
cu5 0iM^xr^/iioi;^ft^ * 

fy^l 0 6fcfc^TWSfflJ£S*Xfc»g\ ECU 5 0 

teto-m&x'ry^io 7\z.&nirz>o :^7s/7io 

7lCjoV^r, ECUSOIt PCVS#B#fflTFWftii 
-f-So ^tT, ECU50ij: v ^t<^f77l0 

a s e Rx^mmmmmN e ks^i g mmn& ptr 

G^r^tli-r^o 

[0 0 7 4] rnrait, mllS^-r y^i o 0^joV> 

ff*ntt7fill:fc5t^ ECU5 0MIS:^f 
^T'i0li:»fTt5o xf^7i0ll:^^, EC 
U50il MV!J^77^XMR^ r 1 j "CfeS^ 
S^Srffit-f-So :^^>!)^77^XMRii * 
-^^fyf77^xiG^ r 1 j ^fc^^t-i*^ 
r i j i^^tu |77^xig^ r i j roj 

[0 0 7 5] :^Xf7^ 1 0 1 |Z*3V^"C53fe*IJ3£§tt 
fc:|§£\ HP^-Y >U l/-77^XMR^ roj T*fc5 
e cu 5 o (i^l^^f «77 i i o i:rfTt5 0 
S^t^, r©J:5l^^^y^-77^XMR^ roj 

{C^^^iX^^. ttHE^^V-y 5 l<fc«bra=i>f/l'5 

l b*s*H«*ix, i a^Jnsrti:,);^ 

ECU 5 0^(Pft;ftlfc&a s #it£ft5o 

[0 0 7 6] :tiWLT, ^f^^ioii^^rt 

SW^ftfc^^l** ECU5 Oil 77^ 
1 0 2 — 1 0 5(O40 f aS:l«»:j8ff"t'5o :ti^7«; 
yi 0 3-1 0 5OW, a^>- /l/4rt<0j)MSffi 

-So 

[0 0 7 7] Jfei", K^rvfX 0 2fc:*5V^C* ECU 5 

on ^e-^^f 5 2ot7ftW, mh, m*4v 

f52 dS*^ffi«3a*fc^-7ffiJi^9] "9 #X btlt^iZ) 
«BBIlHE*NES:^-7«FaiBBlHHE*NEOF F LTlx 

ti, «riai^M«i«*Bi-*5v^-c r 1 j -efcofc*— 3/ 
1 77^x 1 G^@^SIj8^ai:*3^t roj (i^ft: 
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[0 0 7 8] Tsy-y^f 1 0 3 nfel^T* ECU50I4, 
^jaTHWCSd^t, i*Mi±PTRGSTA 

^sait5o :^*MjEPTRGSTAit mm 
m#&MBi ptrgsta^ mm * mm-t z> m 

^^ietS$nr^«9 , ECU 5 Oil, ^M-jdhPTR 

X ?\Z* :^I»ffPTRGSTA{t 10 

[00 7 9] ^r-7^10 4[:io^t, ECU5 

OKI:, t7B#i»tNEOF FCl^^T7>f- K 
'<S>*«»K£*ffi1-*o ECU5 0<E>^!Jl;:te N m 

fefcN EOFFd: ©B««:S«-r« HfcT*-^ j5S|E« £ 20 
$xXte«). ECUS 0H7-f— K^y^«*K4rJfa-f 

[0080] f^mtc^-rj: ~<D7j—vs<y?m 

ifcKtt, ^^yf77^XIG^ r 1 j T*&>££# 

(=K1) £9 feWi;:*^^^* 
t7W0gSNEOFF»>li^^<ItH^tl 

[0 0 8 1 ] Z<D± 0\Z7j- K'<y*«ftK*r*ttH- 
5 Xo\zLX^^><Dl^ Hi;, ^-^5/f5 2^ 
7»f^nfc»li, *HEHE»[NEi6SfiTL-CBf*l*IB 30 

#>7 6(DmW£&n. ^<D? 7 is? is-*? h#S[Hl*RL 

[0 0 8 2] g2C, *-*>r 

tt. t7«|@«NEOF FflSffiVMS^JK 

|pja**>0. l^lsIte&NEOF F#ffilv»^l*, Mi^^ 40 

[0 0 8 3] ECU 5 Oil, 5/>^l 0 5 {1 *5 

^T, ±ES*«S^£EPTRGSTA*HSI«S^fEEPT 
RGHtRHtS. ±I2#^^^^1 0 5, 1 0 8(7) 
ftQrS^HtrLfc^, SvMi^fy/i 0 1, 10 61:^ 

^T5£¥UJt£jfXfc»3\ ECU50I1 Xr-7711 

Ol^fc^T. ftu^LfcJ; 9!:1W^TF BAS E&W- 

titt**,, 5EIZ, ECU 5 0^ *7- V?\ 1 2M*Jl* 

T\ llpBSfflTFBASE, 7 -f — K^<y ^«ftK, 1=1 so 



SMEPTRG, Sl«3pfttPci:S^^PCVBI 
#B#^TF^©ai-f ^LT, ECU 5 Oil, SUfl>»J 

vPi«iTF|:Io%^PCV 1 OwBa#ft«!*»]ai 

[0 0 8 4] JfcU:, *|llfi?Kfi|^*5itS*R»Jt£*JfflIffia 

[0085] ^gn^-r^-r s >^ t OIC&^T, 
-r^^^toj^i^, i«ttiQBASEw«[5]e 

SNErol£TI:SotlIMfl:PTRGij:iTt5fc 

mmi^mxTjk-txoiz, iffipcit <6«i*^ 

I*ffl±PTRGSTAj: «9 fcffil^JtE^fiiPC 1 

[0 0 8 6] ;>^tl K*5l*T\ — y 

^ai^MEPTRGSTAIiaOftbtlSo 

f^or, mnr±pctfgmmM)±PTRG$:T\B}^x^ 

5JWBB (^>f;^ti-t2) T*(i, PCVF^i 

o T W/± P C li a gMJE P T R G Cifi^ < J: 0 iz±. 

[0 0 8 7] ^LT, ^ ^>^t 2tCjo^T, 
PC^@^|fPTRGt-St5i, PCVi#B| 
^TF^SWf TFBASEC^I^tl, ffil * 5 > 
fxltm. IIWiTFBASEC«^5 0 t£ 
oT, «»flEPCIi, l»/±PTRG, fiP^*6»l- 
IlfcltW/±PTRGSTA(D^^^$n5J:9 

[0 0 8 8] 0J;ttf, 9(1. * — y^5 2 

M)±PC(i^ ;y^5 2<0^7«f^jr 

*m 3 ;± fit , IP r 0»j x uttn^ S *«s Wti£ p t 
RGSTAiHE^EAfi (PCD l;B»*ntL 

[0 0 8 9] MtfPCS: 
^ «ffl± P T R G S T A C ^ t #I± ^ it 5 ^ t\ 

[0 0 9 0] (1) -<7),&, ^HlE^ffi(wffi5MS^££1H 

P C^S*Mi£PTRGSTAj:?KSTLtl^t L 
tt>, fRj^M/±PCJiS3}tj^^/£PTRGSTA^^T* 



(10) 
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[0 0 9 1 ] £ r-r KU >^«teB#^J; 

JIH-5J: 5 ftr «§8IhHk»nE36S-i»W^ 
[0 0 9 2] -^^f^-^^v^^i^fc 

H^OS^IWtQ B A S EOWUflot, 
flEP TRGH: J: 9 *#*4t^aE3E*ixSJ: 5 J-*orv^ 
5 («*tfH3©^A36»b^B^<Ott1l8«»Sr#B8) 0 
r o J: 5 Cl«ltiQ BASEMI «MR»H£ ptr 
G JrlcJ: 5 „ WHEHEgcN E&±#£-£ 

[0 0 9 3] tr%A^ *I8J6*«oJ:5I-. aiHffit 
l*tc*5WSS»«>«^Sr*|i«]-*"^< AM******** 
5 J: b \z Lrc-x-f -ifyuxy^ycfcotij:, 

tW^PTRGSTAJ; «9 t>ii5V^tE^tC»^*nStt 

[0 0 9 4]«itf, ^^^7f5 2^t7i(^tL 

sw** J: 5 J- vtzm&izi^ m 8 icr^g^r-^i- «t 5 

lc> ^WlfPCIl WBBlHHteftNE^ffiT^^oXi 
#U Itlffi PTRGSTAiHil^liTjl (P 
C2) CW^ntt^^WfcSo S 
tMl±PTRGSTAj;«9 tBiVM**tflE-C*&»B#^«K 

[0095] (2) z.<d*. ^mmmizxra-z, 

G SrfltHiaiEftN E Rtf3£#*»* QBASElcS^V^ 

rjia-r6wcrt:*<> ?&ai*«aTHwtcs<5<s*ji8 

ffiP T RG S T Ai:IIt 6 i 9 t' ttV^o 

«^±8ld!4!± P C ^^t W/f P T R G S T 

mmw±m^rt%m))(Dm*E*mq loo, 

[0 0 9 6] (3) JElw. *:HlfeT^ffit3«6«SJ|Sfffi»J» 
TMi* RtflS^*^li£PTRG STA^WTHW 

«««5Hk^*^^T L ft <^ b h iz , ^ >f -if v >? 

tub* ^iz&m^mm&mfcirzzttfvzzo - 
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[0 0 9 7] (4) *fc, *jH(l«lSl-*)0-Cli, 

wje p c <Dm±mm&y-7y << # >y 6 ir ± o -c^s-r 

10 ««£gU&Rrt5&Ka s ft< , J»»JEW1W3SWw*5ttS 
[0 0 9 8] (5) Hlc, 4cXlK»«^ff6iNKftti£ffil«P 

-CI*, ^r-^-f 5 2^t7if^^^ifl — 

SiplcLTl^So fct, SSTO/±PTRG«t 
EMEsftSffit L"C, i^y^-T^V^6^J:^^»/±PCc7) 
20 me g fl(«M5}BE PTRG-t iRJR 

[0 0 9 9] (6) Will, *HJ6JKtel-fcoTli, ^"7 
l*»B8ls](E«N E O F F a*ffiv Mi if, r v ^ - 5/ 

BBIiiei»NE^ffi:V^^irdr-x>r s>^5 2^^"7tSH^ 

ih-T 6 * T-co^ffil a**av n J; 9 fttt«T-e t , P c 

a H^£f/£ PTRGd T*±# L ft V ^ *> , 

30 [oioo] \M2<D^m&m mz, *ig^i:«5g 

[0 10 1] #^j£^ffil2, MPC^M^i 

|±PTRG *rB*:*R»a= PTRGST AizmW.-tZ 1 1 
tic ^co tit ^ y IWI± P T R G t i W± P C ^ 

CD«^ (PTRG-PC) Hl-5t^PCV|«iT 

PC^NiWlf PTRGi t) ^TIh3oT^6 h^MtS 
nsttictt, *»^S**s**:i:ftSJ:5lc^7>f 

PTRGKi-efcstwwsnststcii, iT-y^^^ 

^^6lci6^BESISr»it-t-5 J; 9lcLrv>S 0 
[0102] J^T. :3 L^***»llBlc43itS«8»£e 
PC<o«lW*Bilcov^-c»jttlcttW-t-So H9li, 

so 5o Z<D>\s— ECU50CJ:oT^^7y^ 



19 

[0 10 3] ECU5 0©W:<D;^fy(;ifTf 
Z>t. IS)ECU5 0!i, *f^T^/2 0 0!:fc^T, 
^r-^^7f77^XIG^ r 1 j -CfcSrt^ri^^J^ 
t^o r*T% N^J^^tLfc^, ECU50 tfi&m 
&Xy L y*72 1 Ol^^trLT, JtHlEliEtfcN Ert* TOj 

[0 10 4] ^r^2 1 0 [^^oV^TW^J^^n/cif 
£\ ECUS 0l»M^r^y2 1 2tC^tTt6 0 

It, ^rs'7 P 2 1 2(C^>^T, ECUS Oil, ftu*£ L 
££9^ ±5t (1) Cl^^TPCVf^iTF^ 
St±ii-^>o ft, ±5£ (1) \ztertZ>~7^— 

[0 10 5] X^ry^ 1 O^jo^T^^J^ 

£\ gfcVML ^7^/2 1 2CJo^TPCVF^#^iT 
F£^ttJLfc|&, ECU 5 Oltt/U—^lsiztertZytiim 

[0 10 6] — Xt* 0 0 d^l^T^^J^ 

ttfc^, ECU5 0MI^^f^/2 0 2C^L 

t\ ^yyu-77^XMR^ rij X'tbZfr&frZ: 
^J^-T^c r rr-W^J^^ti^^, ecu 5 o te, 

^•^^^2 0 3iC^o^T, mW±P C^itlffiPT 
R G S T A^TIhJo tv>5^l:«t5o ft, r<7) 
MWffPTRGSTAfl Il^lilt^ 

^TKia T H Wlc^o'i^ T » tti £ ft Z> h (O xh z> 0 
[0 10 7] Z<DXTy7 2 0 S^^^X&fcmfetSft, 
Wh. «EPCm»f±PTRGSTA 
£l±<Dl££}\zt£oX\s^mi'£', ECU 5 013:, xr^/ 
2 0 6I^^T > PCV 1 0<om#mM*:-' H.^lhi" 

[0 10 8] fct, PCV 1 0(3. 

c^U!) ^ — VISW l l J: o\zt£Z>tz 

[0 10 9] Z.HIZM Lt, ^r->7 , 2 0 3!:io^TR 
^J££*l/c±i£\ ECU50(i7T'7 7 P 2 04[:io^ 

pcvr^#B#^TF^gt>ii^{iy<7)^ x ep^** 

Ift«TFMAX!:fIf5o ^^J:9!:, PCV| 



< 11 ) 1 - 3 1 5 7 3 0 
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[0 110]lE#7f7/20 4, 2 0 6CO&5!£ll 
ftLfc^, get Mi, *^:y;/2 0 2 iC^^T^^i* 
nfc^. ECU5 0(j:^f>!3lt5^i^l 

[0 111] J^^i^P^L^^H^flglz^n^. _kfdH 

i<ommmm<o en - (4) {ifegtL^^mt^nx. 

(7) EP"^ ^mg^fifU^tU^ =5r-^^7f 52(^ 

* ^ »fis« ( zm wj± PC& ^mw± ptrgsta^ 
10 T\B}^x\,^tmm£nz>t, ^y^^^ecom^ 
j±mm&m:±bte% x 9i:pcv i otmrnztiz* n 

oT, I»± P T R G S T A C>f[t P C (7) 

®^^tT^tg<b^5^r'(7)r^ic v ^/±p c^i vmn 

l:^Mr±PTRGSTAl:lt*#j±^5:^5t' 

[0112] (8) &tz. frmmmnizxtitf, 
20 rg st Au±(Df±jjxtbz> tmmztiz t , ^Zfy << 

±& {z *5 it £^«M/^T-f 5 £ T*C0 m 1 1, J&jShBE P 
C £ J: 9 tt^icBsfcBMsfflE PTRGSTAIC^ T*@J± $ 

[0113] im3<DmMxmi mz, *?&w\z&z>m 

{zmm-tZc ft, ±EgioIM^f^ioMi:o 

[0114] *nmmxi*. ii^sii^i^ 
30 ^EEsjau ep*>, mMi±mm^-?->} <d&%i 
mtmnznz- b{zimx_x, mmwitmz^^x&T 

[0115] ep^, ^nmmxiL ^-x^ ^5 2 

IACCP RTfmm\zl&$kN E ICl^j < ii^tD^PftJ 

&mm-tz>£o{zLx\,^z> 0 ip^, ^-^yf52o 
^- ^^0#(z:, p c mmMzm t /c^^i4/± p 

TRGSTAj:ni|l^t'fcof:HtL 
40 P C £^3fc#j£fJ£ PTRGSTAC^ r^^-l^« 

/±£it5 J: 9i:ltt^ 0 ft, ii^co^pttt^i!^ 

-#5B^ EP^, iffiPC^I»r±PTRGST 

a £ -c ^ it ^ <d iz &9 b z n 5 mm tem&&rm x 

[0116] j£at\ r 0 LtzmmFfitrnztei-f zmnm 
ttfflffl^miz-^\,^xmm\zmn-tz> 0 mi m± 

hXtbZ; KD^-f>,'j:ECU5 0!:J:ot^B|F B 1 

so n<Dm^mb Lxmnt$hz> a 
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[0 117] ECUS o^tel3& 5 i^-f ^l^fft 

«o Ecusoti 

y3 0 2(^TLT, ^"7H$«tBBIiltsftNEOFFSrta! 

[0 1 18] ECU50I1 ^f^3 0 4|:jo 

V>T, ^7«p«Hiae*NEOFF^X<3#i»|t*««F 
F^NECT^IHit^o I^iMI»^NECT{j:, 
2**^-7»fP*ixfci*jS^e>, StrlEffit 
«H»»*I* »J »d«W*ftS*i**"ecoi*iB-e*>6o ecu 

««hhHe»n e o f f tm^mmmmN Ecrt <dm& 

*#*jtt«6B#WNECTSr*ffl-rSBRtc, :<DltT-^ 
[0 119] Eliaiw*1-J: wO*itilftl»i*BINE 

CTI1 ^7^«B8lHl*KlSNEOFF^iKVM5^*<tt 

£^^„ rcoj: 3^pfttm^#r^NECT^^^-r^ 

«£ 5 It^SOll ^-7l*B|IBB0<E*NEOFF3fi** 

[0 12 0] Jfctd, 7f'^3 0 6lCjo^T. ECUS 
Oil ^r — 2^^-^tftfP^<OSia^Pd}-e*> 

[0121] jiHc N ECU50(i, ^Ty^S 0 8{Cjo 
^T, t7iMBlfplC I GOFF^tltffiiffiNE 

f^tlt^bi^W ( = **t«SBeB#IBNECT) tf& 

ECU 5 0Hfel*^fy/3 1 0{zWrt-f&o £fc. 
fu^L/c^^^^3 0 0 (rjoV^TW^J^^tlfc^^ 
fc, ECU50I1 7f>7/3 2 0tt7ifWf|C 
IGOFFtr TOj l^ffl^L^«(C, r <£> * ^ y ^ 3 
1 0ld*&S£r#frr5. 

[0122] tit, 7f^3 1 0ln*3V^T, ECU 
5 011 «Baf?ihffiiJ1»7 7^XSTOP^ To J fcKJt 

i-So «iff±*Ji7 7^xsTOPii me 

©77^*Cfc$ 0 ECU50li, ^/i'— ^^ttiB'Jtf^ 

lifpt^t m^-^ >\^&^x . z (ommftitmrn y ? y 

XSTOP<^«B£¥UWrU Bl77^XSTOPiS 

roj (zR^£ft-c^£*&i;:il ii#o«mqM*SJi9 
^^tI> H77^xstop* r i j i:^^ixtp 



[0123] ^f-7^3 0 8(rjoV^TW^J^^ 

b0f5£WIB* s ftat-Cl^»^ ECU 5 0(1, *7^y 
^3 l 2K*5V V T\ «B8ffji:9J87 7^XSTOPS: 

r i j icm^-r^o 

[0124] ECU 5 Oil ±%e.&X7 L y'y*3 10, 3 
i2^1^IfrUdi ^-XD^m^-KmT 

IBdSfta-rs*-e3HE*ix^«, «B8EHE«NE*stfc/r 
[0 12 51 «T, :h«6Ine«^ 

mmuzm^<m*)±p c<Dmwz-o\,^xm i 2, n 

3<D*^ ^ ^Jf^* — h«r#RSLT|*aB^KMi-So SI 
I2|:fcv>t, Hi»W:^-7«M«IBlHHE*NEOFF (= 
NEOFFl) #tl#ttl::flSV*»£\ -*«»tt^7«P 
20 W0teSNEOFF ( = NEOFF 2) ri* ft ift 

[0126] ^-7«F«BBlH]tefcN EOFF tfffifctWKHg; 
vv»-g\ ^5 2O^-7*fF-^ib*t*jK3Bt0* 

WN E C TCffiS tSSS^PflN E CT 1 ^Sifii"5^ 

-twjjgRfl (^>f>y^ti-t2) -en PdH^HiigT* 
^-T J: «HlHHEjRNE3&SK— 3e«-fft»*n5o * 
30 LX, S 2{Z^^X, ffihNF^PtShfSiJffll^ 

«$ft*fc«>, «BBlHME*NErt:»/r^ffi:T-t-5 «t 51- 

[0 12 7] ZftUlfctLT, t7B»WSNEOF 
F^ffi#W«Clfl5V^»^ Wtii^NECT^J;^ 
40 VM5HNECT2 ONECT1) CRS^tLSfcft, 

2fcj-7&tt=-£tlXfrb. 7*4 — tf/U3i>'> ? >' 1 COHfc 

ii\ IS)±PC«Mtj:, ^7«F«BBEME»NEOF 
F?5S«»Wlw(£V^^tlt«LTit*i-SJ;5«w*5o 
[0 12 8] S^flC, t70#Wte§NEOFF^i 

so ir«iNE^±#Ltl^^, gp*», 
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K^r^PS^icN E jjs* +5>lCifi:T LTV > £ # 

[0 12 9] It, r<7>J: p&^lzfi, ±#L^ 
BBIeHESN E g ^f-^/E PTRG^<^ 

T% ME P C^»|:I I P T R G S T 
AJ:HS5<^ott^o lot, ^^>^5 2co 

CtmTLtzt LXh. IslMEPCfiltlffiPT 

^(DW:^mm±PTKG STAi <9 fcRv M»St£h-C*&» 

[0 13 0] z<d&^ *HJfi^ffi-ett % mi 3{:» 

^i"J;9(^ *^:/^t ldfc^T, — ^^>y^5 
ffiPTRG^WEPTRGSTAI^^xib 20 

f±P C\$MM\zi£T~t ; b J: 3 l:^6o It, 

coco. S^/£PCiiM{ct£TL^it^ 0 Md. 5 4 % s 
? tZXcte^X. WfPcmiffiPTRGST 

£Z^)£ft\z±^xm&£ixZ>zt\z.l:<9. M^&m/i 

PTRGSTA(7)^^§^^n^ J: 9i'^5 0 
[0 13 1] &oT, ^^SS^SK^itL^, _Lf5fgl<0 

mmmmcD m ~ (6) (^iE«cL/cam(c^n^T. m 

(9) EP*>, ^^ff^llin^ ^^fyf52(0 

sisffi P C &m*?frlzW$:MW± PTRGSTAl:^ xU 
}££"£% z\btfX$Z> 0 t£oT, 7^ — if/Hc^^i 40 

[0132] (10) &iz s ^mmftmxtt, *ymm 

PSfcgcNEOF Ffcm^lZt\ ^i'i"tLli\ X^ 

5 2 (Ot7»!:fclt6lffi P C j^SSl MS £\ 
ii^cO^PS^^^-r^B#^ (itt»f B ]NEC 
T) mfe-tZ J: LTP5o '^T, BM)±P 

c t w*mnf± PTRGSTA^i^^i ^n-^xh 

otk fs]S^/±PC^^Br4i±PTRG STA!:| 50 



xmmizwpz^z^ kfrx£z> 0 miz, wepc^ 

^frlzffjk £-£5 z\ t £ c 
[0 13 3] (11) l£fz, ^iilCfcotil r 

0 Lfc^r-X^ ^5 2 (D^^mf'&lZtert Z>&M)£P 

[0134] Lm4<Dmmxm'] mz s *mwiz&z>m 

[0135] ±tem3<o^^T'ii. *7&fmm®& 
tNEOFF \zm^ ^x mfttmmmm nect 

&fmNECTAmmi-z>^x\ m^<Dmnm^^mff-r 
z>£otzLx\,^tztK *mmmmxte, wi±pc^i 
ptrgstai:^ T-i&T-t- 5 £ xm^(Dmn 
mM*mm-tz>£o{zi.x\,^z> 0 

[0136] J^T. r 9 L/c^^f?ih0^^jo{t^^Pt 

5 0(^J:oT/5f^^^cOfi)iA^^ LTHtT^ft^o 
[0 13 7] ECU5 0rtl^:^/u-fy|;^trt 
5^:, (^ECU50lt 9t-f*7-y74 0 0(Zjo^T, 
^^7f77^XIG^ r l j T&S^T^Wt 
i"5o ^^-CS^J^^n/!:^, ECU 5 Oil, ^r- 

>^5 2^t7i|^Jxt^^: <^7i^, 
T7^4 0 2iZ^ff^. m^"ry^4 0 2i^^o^/^T > ^ 
ffi^^fi±PC^^/±ir>-^2 2(Otib^ff-^-^^K^ 

[0 13 8] ^(^, ECU 5 0(1. ^77^4 0 8 *5 

(H!5#0a) (CT^ttl^tL^^M/iPTRGSTA 

^> x^mjiex^ ^/^4 0 o{z&\,^xnfemj££*itzm 

LT, ^7" ^^4 1 0(^io^T, ECU 5 011, 

JtffjiJW^^xsTOP^ r 0 j '<zmfei-&o 

[0 13 9] X^^/^4 0 8!:iol>tf^^ 

ftf::i§£\ fiP^>, WJ±PC^iTLTI»4l±PT 
RGSTA^T@of:C ECUS 0 ^7-7^4 

1 2!lio^T, WJhW77/XSTOP^ r lJ 
^^i-5 0 t LT, :^)Xf^4 1 2, j£lM2gjf£ 
X^^^4 1 Oco^S^HttLfzm. ECU5 0^ 
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Mf± P T R G S T A i:^ TfiTt 5 1 m^Wit 

««LtstT^ti5 0 tot, ^mmmm^xn 
[0141] (12) «nc, *jtis»iB^j:ixtt, mm 

C SrHlcflfcSE^lf *Hft»JE PTRGSTA fc* £ 

o^-^Ukf^i*^, HCMffPCmMffPTRG 
ST^rTlHloT^S £5ft*&-&i-n *<D*7mf-km 

mzw±mmnmttmw& mth * ft 6 £ 5 k * s «> , 

[0 14 2] [|5(D»t] 

5 © mmmwAc-D i^^i^ nwmm t <o tea* £ + <k 
krwi-s. -tmm<DmmMmkmm<Dmf&\z.~o 20 

[0143] ±kss 1 (Dnmmm^tetf %mnj£Mmx* 

n 2**^->'ffiil^fcl9 > B-O, 4$|1§[°I 

(ESNEiJS roj £9;*:^£#^n S^pfMQB 
A S E &tffllHlil£&N E ^ H HWRWffi P T R 

r. © u mmw± p t r g \c m-r z> ±m& *wc£-r z> t t 

fcfc:. r<o±»«SrKx.*v>J:5t-lRlS««R»ffiPTR 30 

[0 144] WT, r 5 L/tg1f«4thPTRGC0^t±i 

-f-t-bt^5 0 :o/u-fyiiECU5 0i:«tot 
^3&*PflS<D»J&&S±: LTHfT£ft£ 0 
[0 14 5] ECU 5 0^I^:O;U- f^^fM - 
^ECU50(1 Jcf^7J/^5 0 O^ioV^T, 
S^Pft^*QB AS E, i»|NE, T^-fe^BBS 
AC CP, &T>*SiSS P D&^ft-€ftB6^iitfo 40 
T\ ECUSOIt ^f^7 P 5 0 2Cio^t > S^PfM 
iQBASE KUMSHlEMEftN E (^3£<3^"C H fl(ttM5H£ 
PTRG^*^tii-r^o 

[0 14 6] ECU50(1 ^T7/5 0 4\Z$3 

v^t\ $ispd^ ro j -efcs^s^^^J^-f'So ^ 

rtt^j^^m, ECUS Oil MiC*^*:/ 
5 0 6|:jo^T, 7 ^t/^lSACCP^FirtlgAC 
CP 1 it) ^^c^ V ^^75 i $r4^J^"t''5o :^tiSA 

ccpiii g ti^w± p t r G^mmm^mw± p t 

RGSTAJ:^ fci«<RK*n-CV^prtEtt*sfc§^5 so 
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36»*:*IJ3ti-*fc«>Ofc<D-CfcSo SP*?, ECU 5 OH 
7^t«SACCP^:^fMACCP 

j±PTRG«S^tWl±PTRGSTAJ: «9 <bS< 
R 36 S ft T v * 5 fc (7) £ * J Br i" 3 □ 

[0 14 7] _hfB#^^^^5 0 4, 5 0 6 Id^T, 
V^i"ftt#3e*IJS*ftfc»'&, ECU 5 0(1 T^-i? 

0 8\z%!M$:&n-rZ>o 
[0148] ^7^/5 0 8\-&\,^X, ECU 5 Oli, 
«lliaiH]«E»N E ICS^V ^Xm± U WMMI£ P T R GM A 
X&m&lrZ* :ro**:HaiI»ffPTRGMAXI4, 
liMffiPTRGlC«5±if-efc5o ECUS 0 CO 
^yicn Hi6t:Sit^tJ:^:, m±BWMM 

[fPTR GMA X t WlHieSN E t 5 
M»x — *a*ffi«£ftT:fc5i9, ECU5 0lit*H»I 
J|SfJ£PTRGMAX^*tH-t-SBSlw, rogl^-^^ 
#StSo HBfc*-rj;5t-, **l««»t£PTRG 

MAXIt «HlH]te»NEaSiBV^aif*#<jmiSft5 

i^c^ott^o iaMtfPTRGii, mwmmk 

N E # i*l MS if J»MS|.^fMk Srffiil-r 6 tf> # < R5t 
r.Ol««S»JEl£PTRG^±R8ffl[T?*> 
5**S««»tfPTRGMAXi:HLTtRI*[:RS 

[0 14 9] ECU5 0I1 TsTV-f* 1 0 \Zj?S 

V^T. I ilffi P T R G ^>ft^ S I Wl± P T R GM 

3£ffi££ft*:»g\ IP*,, aW^±PTRG^(D_h 
RRIfi-Cfe 5 &± a a«SWJE P T R GM A X *±\E]^tzWt 
£\ ECUS OH ^7*^5 1 2 1:1*31^ ft^Hlf- 
MliPTRGMAX^HSMffPTRGi: LTf££ 

[0 15 0] :ro^77 7 p 5 1 2CD&Ul£:lltf LfcSL 
^VMiHfJie^-r 5 0 4, 5 0 6, SlOCio^T^ 
S¥U^£ftf::*§£\ E CU 5 0 > Wftl*:- 

[0 15 1] ^U-^^lC^oV^TR^^ftfcSffij^Wffi 
PTRGii ECU5 0<7)^^!J(C— i±f£lt£ft£ 0 * 

it, ecu 5 on » 1 o*is»«t?kw ufc r««. 

^ftfcg^WiihP TRGlr^iA A/fffg, ^r^yi 

1 o^^co^s^^tT-r^o 

[0 15 2] £Jl±tt^LfcJ: 3ic, *Hffifl^wff*Ml 

^T?fo5<t^(^n «BBiHiteftNE(cs-^<s*:as 

lffl±PTRGMAX^T^^J:3l:agW[±PT 

RG75S*J^$ft5 0 

[01531B17I1 :3 Lfc«S»l£»J»««<7>-« 
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«*sfEEPTRGO!tAn^^oT«S**fiEP C^±#L*&#> 

3, rrr% *jafi»t8ttt»fto, i«S/±ptr 
PCteif*1-£J; 5 B6oT, 9l-«S»JE£ 

[C, «»flEPC3ft«tt»«FlCiiLfc»*JiS»HPTRGS 10 
TAJ; 9 fci«^JE*fc*S r& fcfcOx.*. 
[0 15 4] -©jfiu itttf, mHdXtt 

T*^-fJ:9(-, *>f S >^ t l CioV^7^t;i/iSA 
CCP^Maccp l ^±0^, J: 5l-#6<b, g 

P T R G a*** 1 S »4/± PTRGMAXIClj 
PB^HSr^ib, f^^>-^t 1JL^^, WEPC 

[0 15 5] fi£oT\ ^IlflCind ±BE^1^ 

mmmm<o cd - (6) ictE*Lyba*(^nxLT, k 

(13) wh. *mmmm\z£tiit. mm?F±m^<D 

5 JJMSNBE P C tt** g ^*OTJ± PTRGMAXOTI:» 

(14) ^ftfltlj:, T^-if/i^;/^:/ 1 

RG£(S<Rj£-r B H P T R G 30 

f£«5_LPgffiu W*»**ia«»HPTRGMAXS:R 
3£U iHffiPTRG^tAHWSPTRGM 
AXSr±|alofci:#^*, HH«*»Jt£PTRG«r* 
0|^H«ffiPTRGMAX^L< ft5«fc 
JELTV^ 0 7*>f — tf/l^^vV 1 

^4K«§lw*><5££-Ct>, Hffi«RWe£PTRG^ft*H« 
«SE£P T RGMAX^TT'fcS i: [^I^M 

JEi£PTRG*s«IKSJxSrfcWt*t^fe, tssetra**) 

[0 15 6] tl6(Z)ail] *«W(Z«5!B 40 

6 <0*»«»wo^T±e» 5 <nmmm t tasts t * 

[0 15 7] WiELfcJ: 5tw, JB 5 ©IOS*lircii, 
a<K»a£PTRGO*^*S:«lPfi-rsJ:9lwLfc^. # 
IZfc^^JC, S*Ra#taQBASE«r«*ffljEL, * 

<nffijE'&<Dm*m mmo base ;:Soi b i§ff/± 

PTRG^iJffi-f^r >^J: HW41±PTRGW 50 



[0 15 8]J^T, :Hf:S««iQBASEWffi 

o-f t-ht'fe^o y|j:ECU5 0l:J:o 

[0 15 9] ECU5 0(D^l^I(7)^-f >t:rfTt 
^]ECU50il 5t"f^^ 0 Olr^o^T, 

«Bfl(Hj|ESNE, 7^t;«ACCP, &t/*iSSP 
D£^ft-t # jh,Bjg^&i? 0 ^LT, ECU50I1 y 
/6 0 2l:^^ r^-fe/uBBSACCPXU5*HlB]te 
tN EirS^VN-CS^Pg^SQ BASE *r»ttJ-rs o 

[0160] ecu 5 0(1, ^7^6 04i:io 

l^T, *i^SPD^ r 0 j -C*>S^5^S:*lJS-rSo - 
r^#S¥U^£*Lfc*g\ ECU5 0liiI^^fs/y 
6 0 6{Z&ft-tZ> 0 r^Xr^7 5 6 0 6(:^V>T, EC 

50 6<D^mtmm. r^t/nsAccp^ns 

ACCP 1 J;<9 t^^l^S^^J^i-^o 
[0 16 1] ±E#^T^^6 0 4 f 6 0 6{:i:ioV^ 

^•rtihttn&ztiitm^ ecusou — e 

[0162] ^yye 0 8(^*dV^T, ECU50I1 

MIBBlBlGftN e k£-5v ^T^*g;£f»&fftQ basem 

AX?rttaj-t-^ 0 :w**S*«jtiQBASEMAX 
tt, S*flttQBASEI^S±PMT*fc5o ECU 
5 0W^!J|:^ @i9I^Hi8tvTtJ:5lc, 
**#t*Q B A S EMA X irflftBBIfiltefiaN E t 
fett+ZU#T—9&fc9;£tiXis*)* ECU50(il 
^S«itfQBASEMAX^Ittit6S(:, rcOHi 
ft?*— *£r#HSi-£ e (^Hl^^i-J: ft 
1QBASEMAXI1 MHlsMERN E jfttjftt MS 
<»ffl*ti5«t5i:4ot^5o «BB|Hl(EftNE^Kl^ 
if^CKl, I**}tiQBASE(0±Bfi-Cfc5**S 
*«*tiQBASEMAX5:«ti9^^<^Lt, 

[0 16 3] tfClZ, ECU50(i, ^7/6 1 0 id*} 
l*t\ S*« W1Q BASE i«*I*i9ltiQ B A S 
EMAX ± 9 t>*#v^5a>£W£-r* 0 It, 
T*#^J^i*;ft,?t*§3\ ECU5 0I1 ^7^6 12 
J-*5t^T, ft±S«»tQBAS EMAX^flf 
1QBASE t Lt^t^o 

[0 164] roox^-/^6 1 2<7)£LS£rlltT Lrb^. 
^l/MiHufSx^^-^6 0 4, 6 0 6, 6 1 0{r^DV^TS : 
feWfcZfLtzmS, ECU 5 OIL ^^7-7^6 1 
I'^&ft-fZ* fit, ECU5 0I1, mj^L7tJ;9 
S^AttAQBASE^^^PftttSQMAXirit^ 
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[0 16 5] f ^^fcV^TWaSiX^X***** 

QBASEIt ECU 5 OO^^-y (C— MlEtt^n^o 
^IT, ECU50I1 *10**»1ft-ettWL]t 
^jEH#J»/U— ^VJ CO^T 1 ^^ 1 0 8(C*3V^T, ZCOm 

« £ ti^s**tt*Q base i^m^^x # mmw± p 

[0 16 6] Wi^Lf:J:3(:, *HJK^lil^S«S 

»jee»jiip^ «t*ui\ f>f-^xy'>v 1 

1»lQBASEMAXKTk45 J: 5 Q 
B AS E^SJI»*nSo 

[0167] 02011 :5 Ltzmwm&t*toMWfik<o 

t. T^ir/uBBSACCP(7>itip{-<*orS*PftSt*Q 
BASE^i#L^5 8 

9, S«MQBAS E<7>±#^»JRRL*V^#^ 
#t*Q BASE (Dii^jr ffo T £ PTRG^» 

[0 16 8] *HJB#ffl-Ctt, RIHJw**-c*-r 

QBASEMAX^TMJPS^tL?) £ 5 l^ft5fc#U n 

wi«ttiQ base za:r«(R»jE pc (h 1 7 tc^-r 

[0169] tot, ^mmmmiz md, wfi&Ltzm 
KDmmmmn cd - (6) jwE«Lfc»*, ±ie» 

S<D%mm<0 (13) , (14) (C|5«cL^am^An 

[0 17 0] (15) BPo, *j«lt»llBJwJ;ixtf. t-V 
^-^/vxy^y l a* u~ v^^tWBlcfcS 4: #im £ 
WHtlQ BASE iS**i**«iQ B A S EM A X 
EJLT(-*JR*ixSi: t fc^> :^l«ltiQBASE 
<^»JKlcJ:oT«IB0te*NE(DJ«*:tffl]#J*ttSo 86 

[0 17 1] (16) #(1. *ISili:1t tf 

«»fQBASEl:«5±Rli, iP*>ft*S*«JttQ 
BASEMAX^IU B£#«lt*QBASE#* 



^SrtltiQBAS EMAX^10of:^(:^ 
Ir|£#I!M**Q BASE £^ft^S^nfttt4Q B A S 
EMAXi:fl<^5J:9l^ILtl^ 0 tot, x 
j -if /i/a: yyyi^iz-v'y ^iftKSlc 

S^tMiQ BASE a****#*lt*Q B A S EM A 

xjerrcfc £ t # **»*q base &m$& * n 

[0172] ffi7<Dmmtem'} m^. 
10 7 onjfi?g«izo^T±iE« 6 (Dnmrnm t <r>n^& &* 

[o i 7 3] tfrsfcLfcJ; Sio»lci5l 
W£frJ®3£gr tl, r ^ i?/M^Jf a c c p trs^v 
«MQBASE^fHit, 3Ei-roX*»l**QB 

A S E Cl^V^t g P T R G Q 

FlN**ffltSJ:5i:fCv^. tot, rtx^@il 
IffiPTRG^iMWtQF I Nil, V^tbfcT 
20 ^-fe/uMSACCP*^^^— ^i:-t-SB8«-efc»?, 

T * t;VflSA C C P <7)±£ £ tCJS CTfjbt 5 Or 

[0 17 4] *SMltll ;(07^t;«ACC 
P£. 7^ — if/lxm^v?^ l ^^ffilClfcS* 
^l:tj:ltijEL, ^coifijE^T^t/i/MSACCP 
(J£*T\ ^jOTT^ir/^SACCPCONj ti^ 
5) Clg^VT, «rlBX*«lt*QBASE*rJiai-5 

1 pfcLTV^So 

[0 17 5] WT, I07^t/U|ISACCP(DjfjE^ 
so HIl^oV^-Cf^{C^-r5o (12 1(1. *HJ6^telw*5 

[0 17 6] ECU5 0(7)^I^l^/^f yH^lTt 
lUECUSOfl ^f^/7 0 0f:^^ 
i»|NE, S^IMQBASE, T*-fe/M»K 
ACCP, &t^*aS S PDfr^ift^jftRW&tfo 

[0 17 7] ECU50lt ^fy^7 0 4 1^*3 

4o ^ ft^Jt £ ftfc*^, ECU 5 0(1, jEl-^-r^y 

f^SACCP l 1 1> fc^c^^^S^S:*i]S-rSo 

[0 17 8] ±fS#^-^^-7 P 7 0 4, 7 0 6 I^V^T, 
V^tlfcW^J^^nfc:^, ECU50(if^-tVv 
x^yi^u-^ftlcfc^^Ht, 

7°7 0 8{:M^Tt5 o ^7^^7 0 8131^, 
ECU 5 0(1, ttlBII[eJte*NEtlS<3V^-C*^r^-fe^ 
§SSACCPMAXS:»Hit5o r^ft^T^-fe/^BBS 
so ACCPMAXil 7^t^fMACCPI^5±PWI 
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-Cfo£o ECU 5 0<D^^]) left, D2 2 jrHg|T^-r 
J: t*7 ^ ir A C C P M A X t 

ECU 5 0(ift7^t/«ACCPMAX^gtiit 

roBBSc^— ^«r#fl8i"5o MBH::*i-J:5 

IC, t^7^t/UigACCPMAX(t ^KlHlte^N 

BeftNEriSiK^S^I-te. ft*7^t;uBSSACCP 
MAXSrctf9*#<»SLT, IIW)±PTRG^i| 

[0 17 9] ECU50lt ^7-7^7 1 0 

^T, 7^t;«ACCP^7^t;uPiSACC 

PMAXiH^#^^^t5 0 ::t'f^J 

fe£tltz.m&. Wh. T ^t^lSACC P#Sfi*:T * 
t/«ACCPMAX^J:lH]oTl^i^ ECU5 
Oft, ^^.y^ , 7 1 2l^jo^T. t^7^t;^AC 
CPMAX^JM7^t/l/iSACCPCONi: IT 

[0 1 8 0] — iftfE^^-r^^* 7 0 4, 7 0 6, 7 20 
10t:^^t, ^^J^Hfc^, ECU50I1 * 
14[:^V^X, ECU5 0I1 Mffl7^t;l^ 
iSACCPCON^7^t;w-feyf 2 0 tB^ff 

[0181] ^U, ECU 5 Oft, ±M*y-y?7 1 

2, 7 1 4<D&&m$:nnLtz'ik. sh?l^«, 

fy^l^-MTt^ 0 ECU 5 Oft, _hE<7>£:> 
Ult3:5g $ ftfcftj T * -fe /UiSAC C P C O 
V>TS*"tltiQ BASE *Sfflt5« -^LT, ECU 
5 0ft, roS*RS*tfl:QB AS Ed^^^T^^ftf* 30 

tQF iNtjUBtstttt, » 1 (Dmrnmrnx-mw 

QBASECS^VNt, H««»JE£PTRGS:J|[ai"t--5 
(^ry/l 0 8) 0 

[0 18 2] Sot, 7*>r— f/l/xys;y l^l/-yy 
^il^lC^T, Wffl7^t/UiSACCPCON 
^f^7^t;UigACCPMAXI«$tltl^i 
^{Zft, g#P*HftQ B A S E*s«#«Jl3/h* < 
r ^S*««iQ base i:I<5< 

Pg^fiQF I NMlSWifPTRG 40 

[0183] ^o^m, *nmjtm\zj:tiiL ^6 on 

*fi»«g^l^«, flfrSEL^i^HHS^w (i) - 

(6) (riE«L^ja*. ±mm5(Dmmmm(D a 
3) , (i4) ^E*u^a*(caix.T, ±e (i 

5) , (16) C!EtLt»^#t5:t^t^5 e 
[0 18 4] [18(7)^1] #3g0J!;:fi*Sfg 
8 (DW^!:ol ^TilES 1 <Dnt&J&U t <Offl»,6£ 
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[o 1 8 s] 12 3 ft, *mmmmiz&rtz>m&3:mn 

Hld^-r J: 5(3, S^#3 My^i^SMffl) coy 

h 3 a b%m*>? 8 i:Sr««ti-S U 
E^l UZft, j3U<^aai# 1 2^i£ft PjjxTt^o 
t»12ll (I2^B&) <?:, rco^^— /uco 

ECU5 0(t ^yi/;^K^ty-t7WL 

»l lrt^^iiKSrHHi-So ft. rcofl:^#i 2 
ft, ECU 5 0^^coftfJffllft^A^^tL^V^Si9, 

[0 18 6] £r^>T\ 2coMK»mif* 

h3ad^!l $ — 1 1 

s*wi-iRi-f * * 2 <art«i;:«mas»m-*-£ ^ t 

ft^\, L^L/j^b, -<y^^^2 (I»3^ 

ra»tt^*rt«»t^lft0iSL»tti-6rtiw«t!9, lag 
D i:»EP c^fe»na LtI*M/f p t r 

GSTAC|fJ»^nT^T(), H 2 5 (C— XS«»-C*i- 
J: 9 (-s l*IBa5«iat^fc«w«R»jt£PC^lB:TL-CL* 
v\ &|«I<7>#r»l§ (^^f;y^t2) lift, ^ff**KH5|- 
EPTRGSTAJ: «9 fcfiV^»£EPC-e«»i»l**5Sj 

[0187] ^mmmmxi^ z o LtzVtmm&'tZ) 
# 1 2&&mi-z> x 9i:uv^ e i24ii *nmm 

t-ht'fe^o i(7);v-fy|j:ECU5 0{:J:oT 

[0 18 8] ECU 5 0©4!il^-(O/U-f y(:8fft 
>5<t, [5]ECU50ft, *-f^^^^8 0 OlZ^o^T, 

5 2ri<*:7»f£Sft-0*S»&, ECU 5 0ft, ftaa^r 
^^' 8 o l \z&fr-tZ>o 

[0189] Xr^^SOl {3^oV>T, E CU 5 0 ft, 
TPR¥iJ^PCLO\V^t^±PS#lJ^fSPCH I ^-©ffii- 

5 0 ^(D±mm^p ch i at^wETiawsttP c l 

OWft, HfTES*«»Wti£PTRGSTA«rai»i: LT» 
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m £ titzmx-b r> . Jdmmm. pchi nm*mmi± p 

TRGSTA±9tiKV^iE*tt^ TWJ^fitP 
C L O WI4|R»Rj»tti£ PTRGSTAJ: "5 t>®^/±^j 

[0 19 0] ftCl, ECUS Oil, t&m&X'rv'fS 0 

77^XMR^ r x j "CS>S^5d*4:*lJ^"t*So — 
1f^J^£*l*:S£\ ECUSOlMlr^T^ysO 

[0191] ^fy^8 0 4 {C&^T, ECU50I1 
WHPC^TP^IP CLOW*itfc5»S: 

¥Uj£-r£o rr^sjew^sn*:*^ ecus on. 

ftPCH I J: Y) b*#v^5d>SrWje-rSo 

[0 19 2] ^Lt, W1E^^^^8 0 4^*5V^T#^ 
WSStlfc*^ EPo, IlffiPC^TP^fPCL 
OW^TInlofcSHh ECU 5 0(1, «!&#12SrBi# 

[0 19 3] — ^f7/8 0 8(:i:^Tif;£¥lJ;££ 
*Lfc»-&\ EPo, J»»£EPC^±H*J3£«[PCHI *± 
©ofc*^ ECU 5 0(L 1I#12M#WIT 

1 ^Cfc^v^* 2frh%£M*># S^(DmM(D 

[0 19 4] ^7^8 0 4, 8 0 8 t^^T 

5«W«3;txfc»S\ BPo, «»ti£PC;55TH*J5£g[P 
CLOWtiPIIJSlPCH I t^lB^*>5»-fr, EC 

fc5*MtfP TRG S T AifiSWH:A«* (PCLO 
W^PC^PCHI) li^^6W^£oTl^o 

P T R G S T AiS«f "CKtbi- 5 J: 9 ft C £ d s S> 

[0 19 5] — BU^L/cX^^^8 0 0(C*d^T# 
ECU 5 1 0^*3^ 

«BBI§HE*NE3&sBff5t*tNE i £V) 

l^^^t^fftfc^^, B^*;Ux«, tttHHI 
»N E LT^y 7 # ^ 6 (D^I4/±^ft^-h 

[0 19 6] WIA.fi, ^-^-^ y^5 2fc*>Wfc**i 

LTV^Vv!§<£ (NE^NEl) ECUS 0 

7^8 0 6(;^^il#i 2 SrBB#4**S»-tt»i- 

5 0 for, ^M^?±4 ] (^^v^•r^3^t^i±PTRGs 
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ds^vJftflsSn^WpjS-eASM-ffiTLT L* 5 J: pfc- 
f?U «BBIsME*NEdS±#Lfc»^ (N E > N E 1 ) 
[Cli, E C U 5 0 I i^l* ^ f y / 8 1 2 l:#tt L 1 1 
I#i2^#»:|J9t5 0 fct, ^f^x^ 
2 0«:iail/cWit y * — vE^i l SriiCr 

10 [0197] tfc, mraiLfc^x^ys 0 2 Cl^T^ 

J&N5eSftfc»-S\ ^VMi±ffi#^X^^8 0 6, 8 1 
2<7>*0 f 3£^tTLfcSL ECU5 0l»/l/-fy^l 

[0 19 8] J^KELfcJ;?^ *3aiS««J- «t*i 
tf, ^^yf5 2^7im IffiPC^TPS 
*IJ^fi|PCLOW^TlH3oTV>5 WB#12dSB# 

ttffit-wwsn, y ^-^ibv 1 1 ^ict^y^x^ 
* 2a>fejRi**>'* 8^^«SJWo»»3&sj»«snSo 

oT, i2 5i:Mt^tJ:9t:, WHAt-ib*^ vs? 
20 2<art8B^^3|8toS»ttJLfc£ LXh, *:<nMtittz 

fiHLT*B8ffit^ (^;^'t 1) ^P>f¥j*»l* 
(^;y^t2) *-e<z>JBBB^, |*H£PC3jSfiTL 

PTRGSTA^USf U^C§^^tL5J; 51-4 

[0 19 9] -?r(7)Jffi*. *^J£?Kte^J:n^ _b8E*l 
(1) ~ (6) lC|E*fcL^a!l*J-*n^"C, 

(17) gp*>, *Kfc*«U:J:ntf, «§B»Jh«^*3Jt 
30 ^^JiPCcoiST^rWJ^^^^^J:^, m&W)^ 

Hot, — f/^y^y i <D#jSrt££ft±£ 
it: sr. Mx.tf* f^7-Y^y/6o 

[0200] tr^-c, -r^v f oi^^2^MEB»^5^ : 
rt as \zm m l fc^ic j: o r pis s n a r t ^ * v * «t 

40 51-, ^f~^-f sy^ 5 2 36S^-^«kfl5Sn^:«li, 
1 2*ra£*WJwH#*HRIHW»L-C, MmV 

f /7 ^ y / 6 i: j; 5MI±^^+^t:^ ^ i 

[0201] (is) ^ffi^icfeotn 

so l 2*PH#tttt<a**«J*1-5J: 5I^LT^5o Ho 
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(19) 
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[0 2 0 2] ^ii^0^L/c«-^^Si(iJ^T^J:9^^ 

• ±KJB 1-6(7) SBfi«lB-cii, g*SffiPTRGS 
T ASr?fta7KjflTHW^S<5^TK5£i-5 J: 5 K Lf- 
^ H6^-^«»-c^i-J:5i^ :oi«jept 

»J££ P T R G S T A £ ffiGJRftiB. THF^^IJ ^g3ft 
«»EPTRGSTA«t< *5 «t SUUfKE-TS J: 5 
dLT<bJ;v\> * 9 LtzffilE&ft 9 z\k\z.&*>* mMVf 

±m<D%mm p c &mmiz «t <9 x LfcjE£*^«»+* 
[0 2 0 3] • ±mm i - 6 (Dnmrnm-cte. y^-v 

a-^tsft^i*. m*ymflF$m<omvi i <t 9 

K2 OKI) {^^Jg-rS J;5^LXt <tt^o 

[0204] • ±mm3<Dmmten-vte. y^ 

5 2 Ot7»^^7Bti|[HlgSN E O F F |:S 

<5<Bf36*m MNMimiiNECT) 

Ste^cN E O F F 3ftSJ5VM5 <JfVh £ < RJEf 5 J: 5 £ It 30 

)±PC *S*«S3|SH£ P T R G S T A * T* «t <9 

[0 2 0 5] • ±KJg 3 WlfiJgffiT^i. ttlifftK 

^NECT^^7«[HlfeiNEOF F^i^VMJ^ 

v\ B^i^, :w-^Wne cT3it *y*$WMm 40 
tei(NEOFF(D^^^ ais-rntf, ^5 

i\ Wlf P C i*Hffif PTRGSTAl:^ T'Si 

[0 2 0 6] -MIL ±ieSB3 60HtEJgffi-eii, * 
(«Waa«fBNECT) ^^^BlWetNEOF 

FlzS<5^ri3:^SJ:9^L^^, (WifcLfc '#jLp# 



Tj £1^9) *KT^ J: 9 C LTK£t5 r i: t> t*# 

[0 2 0 7] gp*> x 0 2(w*5lvT\ 

y^5 2 75^7^^ilf:^T^IMItlQ B A S 
E^7^1«|fiQBASEOFF^ LXB^ttz 
0 4{wioV^T. ^B^^Pg&ffiQB A 
SEOFF|:X^*»«a»|BQCTfeffttlt6 B ^ 
:t, MSEL^:^7«F«IH[p]teftNEOFFXU5«ltjB 
I^NECTOli (il0#l) tmm, Jrytifm 
*1«tQBASEOFF^^M5^ ^<0"ftJ»*« 
«FP H lQCT^rS<fl[tb1-So t7«pS*Pt»iQBAS 
EOFF^^^v^(5 ( ^^ ^>;f5 2^7W 
^JtS«»/±PCdSiai<*Sffi^Sfei9, »¥±P 
C *B*«SWJBb P T R G S T AIC^T*®H£ ZltZ><DiZ& 

[0208] WoJ:9i»J:oTt, fg3<D||J£ 

T R G S T A £r~FlH]o 7b t # ©14l;/Tf7T5//4 
7^XSTOP^ r 1 j ldia:3£LTii«<D«WttW»J«|l 

I*MJ±PTRGSTA<!:Lt^t^\ roo^MS* 
li^f L t I^B*MffiP T R G S T At»fc5^B 144 

^*fT*nsfc«>, z\<D»±mmwmitfflm&nft£ti 
[0209] • ±um5^7<Dmmmmxn. m±um 

WHPTRGMAX, **I**WiQBASEMA 
X, f^T^t/«ACCPMAX^L, agl 
ffiPTRG, S^fttftQBASE, 7^t;«A 
CCP^:tlb#lPfif PTRGMAX, QBASEM 

ax, AccpMAXj^T^jRB-rs «t ?\z Ltzo m 

:nbH«fH£PTRG, a* 
W1QBASE, T ^t;UiSACCPII^LtiI 

«i) ^ilt^itci^ :ii6«J8iP 

TRG, QBASE, A C C P $ ^^JPfi"T 5 «t 9 

[0 2 10] ■ ±1S^5- 7 0>3Mfc*j|6-Ctt % H««<sf 
IfPTRG 0±RRffl[T*fc 5 S^: S ««S^f ti£ P T R G M A 
X, S*BS#tfl:QBASE(0±P ( Rfitr**>5ft*S*Pe*t 
iQBASEMAX, T ? ± ^fflg. A C C P ^±PRfST* 
£> 5 S^C T ^ ir /u« g A C C P M A X Sr«BBlHteSN E 

*BffiMHPTRGMAX % ft*I*tltSQBAS 
EMAX. g*7^t/^SACCPMAX^, f^J^L 
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[Lg] 16, 19, 2 2l:^ii^tJ:?i:, W 
£o[z.LXb£\<\ 

[0211] • ±mm5-7(Dnmmm\z$o^ 

r ^ t/vfiiSA ccpfK (^r^lHieScN e ^r^^fi 10 

H^SPD^ r o j [zte^fztZ, Xte, ^iSHo 

fci: xV—lrV^^v^ l (DW&VtWttf v'^ 

^^^^Tbtt^^O^: LT, ±te^Jffi)ftPTRG, 
QBASE, ACCP£ftJPrT5 £ 9t-LTt><£l\ 
[0 2 12] -Jif5^3, 4(7)^^^(1,^^^^ 
2^J:5^4Pf^^<toT > □^yi/-/v4rt(/)i 
5pH± P C £B*«M8fJ£ P T R G S T A ^XM,}± £ -^5 20 

7#^it> (rJ^^ECU 5 Otc J:oTPf^$iJ^i-6 r 
^£9. W/±PC^i±^«J:9(:ltt)J:v\ 
[0 2 13] -±EJBl, 2, 5-8(D^»^-C^, 
3— ^^5 2^^-^^$nT^6F^B#^^Sil 

tf, f^^^ ^^5 2^^^^<hl^0#{C^Pf|+^fflh 

^6(Dmm^»±ir^^xmM<Dj±m^mnir^ z\t& 

X$ ZfrbXtbS* 

[0 2i4] ■ ±M^%mmx\^ ^wK&z>m£ 
i x otzLtztK -<Dmmmwmwnmm 

[0 2 15] J£TF, ±lE#^Jgff^^ffiSr'#5ftW 

(i) ^^ii^^^^i£^^n6^^i^i±«tl'C 

mi^^^xmmw}£M^^(omw±^^ umi£&& 
j£-tz>8W£&^&t, mmwift£frzm*)£tmm 
mfezinh ^m)£t<nmm^^^xmumw±^> so 



mt^m^tzW£^mnm^mm(Dmni£mmmmr^ 
[0216] ±iE«fiKiu:tLtf, ftmmM&ut&WiZit 

5: i^fiHi-S^**SrlHlj«LTA#4«IB8*&«iSr* 
[0 2 17] (2) _bte (1) ^E«Lfc»£E««S*Wl 

ffl*3ftSifiiMSifWE«Hl*»l*^K*te*i: LTBfjffiH 

[0 2 18] ±E«*J-<tixtf, -LIS (l) 1^ 

*ofpffl«i*sr*-rs r ^ms: fc^*nx.-c, mm 

[0 2 19] (3) _bE (l) fcB*Lfc*tf5^*« 

tt«rErt*«BB«-J:o-CIB»*tt, mrE«S»«*r#ati 

MKfrf S * T?«S3|sWt» £ L X fu f B MMftH ^ SHE 
WEJ(ft»JE«l»^©ttWE^r-^>r 

[0 2 2 0] JifSflfj&^&o-Cfi, BfSWpM^jKat-C 

[0 2 2 1 ] (4) ±E (1) ^E«Lfc#/d£^Wfi 
ttmErt«S«BB«-J:o"CmbSn. «rE«Wt*t#««: 
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(21) 
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WE*— V^<Dty'OW£fctk&£tlXfrt>mfcV$ffl 
MrEBSUEJ: 9 t>/h*v^t #l^tt«»flEai**s**i:4 

[0 2 2 2] _LE«jfilwJ:*U;£, «S^a=^«B8*6»B#^ 
[0 2 2 3] 

mtm S ft t ^WJE ^JIRIWMtas Sit? * ti £ r £ I c 
[0 2 2 4] ft\z, tt#*2Xli3IOEttLfc««l;iJ; 

8»HfcKtt*< i fc, _tE<£> J: 5 ft*JEEE«^«»tflc« 

*3tt S«*<OM*fk*HS r <h a*pflfc £ ft£ 0 
[0 2 2 5] »**4Xtt5l3:E*Lfc*Wlz:J: 

E«Lfc«Wl^J:ixtf, *££E*A^ilK»Jbi£^«HMn 
[0 2 2 6] 7 7!?£ 1 2(ZfB«tfc^P^(Z 

tizmzte, mmi&mzmLtzmtt)±&b<ox®immftt 

&n?rt±h.Z>Zbkt£Z> t > ■freogjft, teBttWttT^H 



[0 2 2 7] OUlEfcLfcSWiw-fcn 

ffi*fW!i'>ft^*lc*JRBS*iSi: 1 fed* ~<7>&MH1;cd 
»JK«3^oT«B8lfiIlEft^it*fc»»J*nS^«), 

[0 2 2 8] JElw, if*«l lXlii 2twEHL^«W 

10 fcmmztiz z. tte#\<^tz#>, vtmtm^<Dis-i/>jf 

[ElffiCDffi^ftl^PJ] 

[mi] mi <^siife»ffiiri3Jt^#aEsa»»*#t«i«^ 

[HI 2] ^[HJte^tJ ; T^-fe/U^S{r^<^Pt^ 

m<Dm^^^77 0 
[HI 3] «B8(HHE»Xt/S*Bjt»*«c:a-3< Bes«S**JE 

[in 4] pcvoBiHm %m)±mm. ru^^i^j 

20 t!i7 hgco^ffc£:^-t-*>r ^ — b 0 

[HI 5] ^10^jte*ffil^tti^i£<75»JtBl#liIg*^ 

[HI 6] »a*lfti:»*JI8»Jt£fc©l»«Sr^-t-i/9 7o 
[17] ^-7«p«BB|5HEBci:7-f- K^y^«jRt<oBB 

[his] v^<D*7t&ftmz&iizmni±<Dm 

[0 9] f2 ^Xtt»ffi(^ibMt%JK»tiE^»J«l#IHSr^ 

30 [hi 0] *ynmmmmktm%mm&?%t<nm&* 

[in] m3<Dnmtemiz&rtzmnmtt<Dmm^m 

[hi 2] y^(n*7mf-mz&rtzmMmfc 

[Hi 3] y^<o^7»^tc*3*t5*8^a:(o 
«fb««r^-r^>f ^ ho 

[Hi 4] SR4<^IIJK»tt(r^lt5ttJ|4pRMoM»^NH 
40 [Hi 5] »5<OH*6Jgffi|^iatt5Ha«3|sfJEE^»m^ 

m&^-f?*— ho 

[Hi 6] «B8li]te«ci:**Hai*S^ti£^o|l8«S:^i- 

[Hi 7] u-iy^ym^\z^n^mw±(omtm^ 
[hi si m6<Dmmm\z&tfzmnvMttA<nm&^ 
[hi 9] mmmz&tm±m*mttmt(Dmm&^-t 
so [i2o] 1 — is>ymfc&f\z&rtz>m*mtt&<Dmk 



(22) 
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[02 5] «Hffit*^i3JtS«»flE©aE{t;«Sr^-r^ 
^ v^-y— bo 

>u~/k e-'-y-y^^tf^y, 10-pcv, 15- 

T ^-fe/U-^^/K 2 0 "T 2 1 

XlK 2 2 -J»**B£-fe 2 3 >-f\ 2 4 

5 0-ECU, 5 



[!H1] 




2-Oi>i9* I 
50 -ECU 



26-Cg3 




(23) 
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(a)PCV 
(c)PCV 



(e) PCV 



Iff) 



(g) 75>VtDU 




tO ti t2t3 tA t5 t6 
0TjO% 

[H16] 



PTR6STA 



THW 



[G9 8] 



t7 



NEOFFit 



PTRGSTAM 



PTRG-PTRGSTA 



110—) TFBASEttB 
112. 



TF-TFBASE*K (PTRG-PC) 




[87] 



K2 



Kl 





NEOFF 



(24) 



1-3 1 



[B9] 



[010] 



r200 




NECT3 



NECT 



NEOFF 



[|U1 2] 



[mil] 




302 



NEOFFtas 



304 7 



NEOFFClftNECTlH 



306 7 



E 



IGOFF-CIGOFFfl 



30B 



jcbl 





NE0FF2 — i — -j— 



NEOFF 1 



CIGOFF- roj 



CCIGOFF>NECT 
7 



NO 



[(HI 3] 



xstop- ru 




XSTOF 


r 

3- roj 



C jjg ) 



PC 



PTRGSTA 




(25) 1 - 3 1 5 7 3 0 





(26) 



!®m¥-l 1-3157-3 



1181 



[El 9] 



_ 



NE, ACCP. SPD 
®ftft&ft 



ACCP. NEC«3 
QBASEtfc 




OBASEMAX 




I QFIN-MIN (QBASE, QMAX) J~614 
L 1 



[(12 0] 



NE 



[M2 1] 



NE, QBASE, ACCP. 



-700 



704 




706 



ll€Cl^?ACCPMAXW ~708 
710 




714- H ACCPCOHVCCP 1 lACCPCON^ACCPNAXt — 712 

3. 



/ 



QBASE 



[122] 



to ti 



ACCPMAX 




1 1 - 3 1 5 7 3 0 



[1)2 3] 





(28) <MfM¥1 1-315 7*3 0 



37 n> h^—^<DM^ 



(5 l)Int. CI. 6 mm*i=r 
F 0 2 M 47/00 

55/02 3 5 0 



F I 

F02M 



47/00 
55/02 



E 

3 5 0 E 



